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(54) 5-AMIDINO-2-HYDROXYBENZENESULFONAMIDE DERIVATIVES, PHARMACEUTICAL 

COMPOSITIONS CONTAINING THE SAME AND INTERMEDIATES FOR THEIR PREPARATION 



(57) The present invention relates to a 5-amidino-2-hydroxybenzenesulfonamide derivative represented by the 
general fomriula: 
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wherein Is a hydrogen atom or an optionally substituted lower alkyi group; 

R2 is a di(lower alkyl)amino group, a lower allcyl group, a cycloalkyi group, an optionally substituted ary! group, an 
optionally substituted heterocycloall<yl group, or an optionally substituted aromatic heterocyclic group; 
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T is an oxygen atom, a sulfur atom, a sulfonyl group etc.;Q is a hydrogen atom or an optionally substituted lower alky! 
group; and 

Z is a hydrogen atom, a hydroxy group etc., 

or a phannaceutically acceptable salt thereof, which exert a potent and selective activated blood coagulation factor X 
inhibitory activity and is useful as an agent for the prevention or treatment of a disease associated with an activated 
blood coagulation factor X, a pharmaceutical composition comprising the same, a pharmaceutical use thereof and an 
intennediate thereof. 
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Description 
Technical Field 

5 [0001 1 The present invention relates to novel 5-amldlno-2-hydroxybenzenesulf onamide derivatives or pharmaceuti- 
cal!y acceptable salts thereof which are useful as medicaments. 

[0002] More particulariy, the present invention relates to 5-amldino-2-hydroxyben2enesulfonamide derivatives or 
phamnaceutically acceptable salts thereof, which exert an excellent activated blood coagulation factor X Inhibitory 
activity and are useful as activated blood coagulation factor X inhibitors, phamiaceutical compositions comprising the 
10 same, their phamnaceutical uses and intermediates for their preparation. 

Background Art 

[0003] The anticoagulation therapy has been extensively perf onned for the prevention and treatment of thromboem- 
is bolic diseases caused by accelerating blood clotting, and drugs such as heparin and warfarin potassium have been 
frequently used as anticoagulant agents at present. 

[0004] However, it has been known that heparin has an antithrombin activity and activated blood coagulation factor 
X inhibitory activity and it is apt to cause a tendency to bleed. 

[0005] Warfarin potassium Is an anticoagulant whteh controls biosynthesis of vitamin K-dependent coagulation factor, 
20 and it is difficult to control the anticoagulation capacity due to its action mechanism when this drug is used in the 
prevention and treatment of thromboembolic diseases. Therefore, this drug is extremely difficult to use clinically. 
[0006] In recent years, selective thrombin inhibitors have been developed and have been used clinically However, 
since thrombin plays a close part in the conversion of fibrinogen into fibrin in blood coagulation cascade reactions and 
platelet activation and aggregation, the thrombin inhibitors also have similar problems to those of heparin from the 
25 safety point of view such as tendency to bleed and it has been reported that their effects are not necessarily enough. 
[0007] On the other hand, activated blood coagulation factor X, which acts at the joining point of the extrinsic and 
intrinsic blood coagulation cascade reactions, is located upstream to thrombin, so that coagulation inhibition is more 
efficient than that of thrombin inhibitors and therefore activated blood coagulation factor X inhibitors have attracted 
public attention as drugs having the possibility that such an inhibition acts on the coagulation system effectively. 
30 [0008] Furthemriore, with the changes into European and American life styles and the increase in aged population 
in recent years, incidence of thromboembolic diseases such as myocardial infarction and arteriovenous obstruction 
will go on increasing, and therefore, demands on development of more effective anticoagulants are great and the social 
importance of their treatment has been increaslrig more and more. 

35 Disclosureof the Invention 

[0009] The present inventors have studied eamestly to find novel compounds having an excellent activated blood 
coagulation factor X inhibitory activity. As a result, it was surprisingly found that certain 5-amldino-2-hydroxybenze- 
nesulfonamlde derivatives show a potent and selective activated blood coagulation factor X Inhibitory activity, thereby 
40 fomiing the basis of the present invention. 

[0010] The present invention Is to provide novel compounds which exert a potent and selective activated blood 
coagulation factor X Inhibitory activity. 

[0011] This is, the present invention relates to a 5-amidino-2-hydroxybenzenesulfonamide derivative represented 
by the general fomiula: 

45 



50 




wherein represents a hydrogen atom or a lower alkyi group which may have a substituent selected from the following 
55 group (A); 

(A) -COORA. -CONRBrc, a 3 to 1 0-membered cycloalkyi group, a 6 to 1 0-membered aryl group, a 3 to 1 0-mem- 
bered heterocycloalkyi group which may have an oxo group, and a 5 to 1 0-membered aromatic heterocyclic group 
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which may have an oxo group or a tower alkyl group; 

wherein represents a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group which may 
have a substituent selected from the following group (i); 

(i) -COORA1 in which R^i Is a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group, 
-OCORA2 in which RA2 is a 3 to 10-membered cycloalkyl group or a lower alkyl group, -OCOOR^^ in whteh 
R^ is a 3 to 1 0-membered cycloalkyl group or a lower alkyl group, -OR** In which R^* is a hydrogen atom, 
a 3 to 10-membered cycloalkyl group or a lower alkyl group, -CONRASras which R^s and R^e are inde- 
pendently a hydrogen atom or a lower alkyl group, or -NR^sras forms a cyclic amino group , a 3 to 1 0-membered 
cycloalkyl group, a 6 to 10-membered aryl group, a 3 to 10-membered heterocycloalkyi group and a 5 to 
10-membered aromatic heterocyclic group; 

wherein R^ and R^ Independently represent a hydrogen atom or a lower alkyl group which may have a sub- 
stituent selected from the following group (ii), or -NR^R^ fomis a cyclic amino group; 

(ii) -COOR^i in which R^^ Is a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group, 
-CONRB2RC2 in which RB2 and RC2 are independently a hydrogen atom or a lower alkyl group, or -NRB2rC2 
forms a cyclic amino group, a 3 to 10-membered cycloalkyl group, a 6 to 10-membered aryl group, a 3 to 
10-membered heterocycloalkyi group and a 5 to 10-membered aromatic heterocyclic group; 

T represents an oxygen atom, a sulfur atom or a sulfonyl group; or TR^ represents -SOgNRBSRca jn which R^^ 
and R^ are independently a hydrogen atom or a lower alkyl group; 

R2 represents ad[(lower alkyl)amino group, a lower alkyl group, a 3 to 10-membered cycloalkyl group, a 6 to 
10-membered aryl group which may have one to three substituents selected from the following group (B), a 3 to 
1 0-membered heterocycloalkyi group which may have an oxo group, or a 5 to 1 0-membered aromatic heterocyclic 
group which may have a substituent selected from the following group (C); 

(B) an 0X0 group, a lower alkyl group, a halo(lower alkyl) group, -Y-R^, a halogen atom, a nitro group, an amino 
group, -COORE, a carbamoyl group, a sulfamoyi group, a lower alkylsulfonyl group, a mono(lower alkyl)sulfamoyl 
group which may have -COORF, and a lower alkylsulfonylamino-substituted (lower alkyl) group; 

wherein Y represents an oxygen atom or a sulfur atom; 

RD represents a hydrogen atom, a halo(lower alkyl) group or a lower alkyl group which may have -COOR^i 
in which R^i is a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group; 
rE represents a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group; 
R^ represents a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group; 

(C) a lower alkyl group, an amino group and -COOR®; 

wherein R^ represents a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group; 

Q represents a hydrogen atom or a lower alkyl group which may have a substituent selected from the following 

group (D); 

(D) -ORH, -COOR', -CONRJRK, a 6 to 1 0-membered aryl group which may have one to three substituents selected 
from the following group (iii). and a 5 to 10-membered aromatic heterocyclic group which may have one to three 
substituents selected from the following group (iv); 

wherein R^* represents a hydrogen atom or a tower alkyl group whtoh may have -ORHi In which RH"" is a hydrogen 
atom or a lower alkyl group; 

R' independently has the same meaning as RA; 

RJ and rk independently represent a hydrogen atom, a 6 to 10-membered aryl group whteh may have a 
carbamoyl group, a 5 to 10-membered aromatic heterocyclic group which may have a substituent selected 
from the following group (v), or a lower alkyl group which may have a substituent selected from the following 
group (vi), or -NRJR'^ fomis a cyclic amino group whfch may have a substituent selected from the following 

group (vii); 

(v) a halogen atom, a lower alkyl group, a carbamoyl group and -COORJi In which R*'^ is a hydrogen atom or 
a lower alkyl group; 

(vi) -0RJ2 In whfch RJ2 is a hydrogen atom or a lower alkyl group, and a 5 to 1 0-membered aromatic heterocyclfc 
group; 

(vii) a hydroxy group, a lower alkyl group, a hydroxy(lower alkyl) group, a carbamoyl group, a di(lower alkyl) 
amino group, a lower acyl group and -COOR^ in which R^^ is a hydrogen atom or a lower alkyl group; 

(ili) a halogen atom, a nitro group, a lower alkyl group, -OR"- in whfch R*- is a hydrogen atom or a lower alkyl 
group, and -COOR^ in which RM Is a hydrogen atom or a lower alkyl group; 
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(iv) a halogen atom, an oxo group, a lower alkyl group and a phenyl group; and 

Z represents a hydrogen atom, a hydroxyl group or -COORN; wherein RN represents a halo(lower alkyl) group, a 
6 to 10-membered aryl group, or a lower alkyl group which may have a substltuent selected from the following 
group (viii); 

(viii) -ORNI in which RNi is a hydrogen atom or a lower alkyl group, -C00RN2 jn which RN2 is a lower alkyl 
group which may have -C00RN21 where RN21 js a lower alkyl group, -CONRN^RN^ in which and RN^ are 
independently a hydrogen atom or a lower alkyl group, or -NRNSRN^ forms a cyclic amino group, -OCORNs in 
which RN5 is a lower alkyl group which may have -OCORNsi where RN51 js a lower alkyl group, a 3 to 1 0-mem- 
bered heterocycloalkyi group and a 6 to 10-membered aryl group; 
or a pharmaceutlcally acceptable salt thereof. 

[0012] The present invention also relates to a phamiaceutical composition comprising as an active ingredient a 
5-amidino-2-hydroxybenzenesulfonamide derivative represented by the above general fomnula (I) or a pharmaceutl- 
cally acceptable salt thereof. 

[0013] The present invention relates to an activated blood coagulation factor X inhibitor comprising as an active 
ingredient a 5-amidino-2-hydroxybenzenesulforiamlde derivative represented by the above general fonmula (I) or a 
pharmaceutlcally acceptable salt thereof. 

[0014] The present invention relates to an agent for the prevention or treatment of a disease associated with an 
activated blood coagulation factor X, which comprises as an active Ingredient a 5-amidino-2-hydroxyben2enesulfon- 
amide derivative represented by the above general formula (I) or a phannaceutically acceptable salt thereof. 
[0015] The present invention relates to a method for the prevention or treatment of a disease associated with an 
activated blood coagulation factor X, whbh comprises administering a therapeutically effective amount of a 5-amidino- 
2-hydroxyben2enesulfonamide derivative represented by the above general formula (I) or a phamriaceutically accept- 
able salt thereof. 

[0016] The present invention relates to a use of a 5-amidlno-2-hydroxyben2enesulfonamide derivative represented 
by the above general fomnula (I) or a phannaceutically acceptable salt thereof for the manufacture of a phamiaceutical 
composition for the prevention or treatment of a disease occurrency with an activated blood coagulation factor X. 
[0017] Furthermore, the present invention relates to a 5-cyano-2-hydroxyben2enesulfonamide derivatwe represent- 
ed by the general fonnula: 



wherein R^ represents a hydrogen atom or a lower alkyl group which may have a substituent selected from the following 

group (A); 

(A) -COORA, -CONRBrc, a 3 to 10-membered cycloalkyi group, a 6 to 10-membered aryl group, a 3 to 10-mem- 
bered heterocycloalkyi group whteh may have an oxo group, and a 5 to 1 0-membered aromatic heterocyclic group 
which may have an oxo group or a lower alkyl group; wherein RA represents a hydrogen atom, a 3 to 1 0-membered 
cycloalkyi group or a lower alkyl group which may have a substituent selected from the following group (i); 

(i) -COORA1 in which R'^^ is a hydrogen atom, a 3 to 10-membered cycloalkyi group or a lower alkyl group, 
-OCORA2 in which RA2 is a 3 to 10-membered cycloalkyi group or a lower alkyl group, -OCOOR^ in which 
RA3 is a 3 to 10-membered cycloalkyi group or a lower alkyl group, -ORA* in which R^^ is a hydrogen atom, 
a 3 to 10 -membered cycloalkyi group or a lower alkyi group, -CONRASras jn which R^s and R^ are inde- 
pendently a hydrogen atom or a lower alkyl group, or -NRASras forms a cyclic amino group, a 3 to 1 0-membered 
cycloalkyi group, a 6 to 10-membered aryl group, a 3 to 10-membered heterocycloalkyi group and a 5 to 
10-membered aromatic heterocyclic group; 

wherein R^ and independently represent a hydrogen atom or a lower alkyl group whfch may have a 
substituent selected from the following group (ii), or -NRBrC forms a cyclic amino group; 

(ii) -C00RB1 in which R^^ is a hydrogen atom, a 3 to 10-membered cycloalkyi group or a lower alkyl grt)up. 




Q 
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-CONR82RC2 jn v^,hich R82 and are independently a hydrogen atom or a lower alkyl group, or -NRB2rC2 
fomris a cyclic annino group, a 3 to 10-membered cycloalkyl group, a 6 to 10-membered aryl group, a 3 to 
10-membered heterocycloalkyi group and a 5 to 10-membered aromatic heterocyclic group; 

T represents an oxygen atom, a sulfur atom or a sulfonyl group; or TR^ represents -SO2NRB3RC3 jp which RB3 
and R^ are independently a hydrogen atom or a lower alkyl group; 

R2 represents a di(lower alkyl)amino group, a lower alkyl group, a 3 to 10-membered cycloalkyl group, a 6 to 
10-membered aryl group which may have one to three substituents selected from the following group (B), a 
3 to 10-membered heterocycloalkyi group which may have an 0x0 group, or a 5 to 10-membered aromatic 
heterocyclic group which may have a substituent selected from the following group (C); 

(B) an 0x0 group, a lower alkyl group, ahalo(lower alkyl) group, -Y-R^ a halogen atom, a nitro group, an amino 
group. -COORE, a carbamoyl group, a sulfamoyi group, a lower alkylsulfonyl group, a mono(lower alkyI)sulfamoyl 
group which may have -COORP and a lower alkylsulfonylamlno-substltuted (lower alkyl) group; 

wherein Y represents an oxygen atom or a sulfur atom; 

RD represents a hydrogen atom, a halo(lower alkyl) group or a lower alkyl group which may have -COOROi 
in which RD^ is a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group; 
R^ represents a hydrogen atom, a 3 to 10-membered cycloalkyl group or a tower alkyl group; 
Rp represents a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group; 

(C) a lower alkyl group, an amino group and -COOR®; 

wherein R^^ represents a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group; 
Q represents a hydrogen atom or a lower alkyl group which may have a substituent selected from the following 
group (D); 

(D) -OR", -COOR', -CONRJRK, a 6 to 1 0-membered aryl group which may have one to three substituents selected 
from the following group (iii), and a 5 to 10-membered aromatic heterocyclic group which may have one to three 
substituents selected from the following group (iv); 

wherein R" represents a hydrogen atom, or a lower alkyl group which may have -0RH1 in which R"^ is a 
hydrogen atom or a lower alkyl group; 

R' independently has the same meaning as R^; 

RJ and RK independently represent a hydrogen atom, a 6 to 10-membered aryl group whfch may have a 
carbamoyl group, a 5 to 10-membered aromatic heterocyclic group which may have a substituent selected 
from the following group (v), or a lower alkyl group which may have a substituent selected from the following 
group (vi), or -NR'^RK forms a cyclic amino group which may have a substituent selected from the following 
group (vli); 

(v) a halogen atom, a lower alkyl group, a carbamoyl group and -COORJ^ in which RJi is a hydrogen atom or 
a lower alkyl group; 

(vi) -ORJ2 In which is a hydrogen atom or a lower alkyl group, and a 5 to 1 0-membered aromatic heterocyclic 
group; 

(vii) a hydroxy group, a lower alkyl group, a hydroxy(lower alkyl) group, a carbamoyl group, a di(lower alkyl) 
amino group, a lower acyl group and -C00RJ3 in which RJ3 Is a hydrogen atom or a lower alkyl group; 

(iii) a halogen atom, a nItro group, a lower alkyl group, -ORL in which RL is a hydrogen atom or a lower alkyl 
group, and -COORM in which R^ Is a hydrogen atom or a lower alkyl group; and 
(Iv) a halogen atom, an 0x0 group, a lower alkyl group and a phenyl group; 

or a salt thereof. 

[0018] In the present invention, the term "lower alkyl group" means a straight-chain or branched alkyl group having 
1 to 6 carbon atoms such as a methyl group, an ethyl group, a propyl group, an Isopropyl group, a butyl group, an 
isobutyl group, a seo-butyl group, a pentyl group, an isopentyl group, a neopentyl group, a 1 -methylbutyl group, a 
2-methylbutyI group, a hexyl group or the like. The temi "lower alkylsulfonyl group" means a sulfonyl group having the 
above lower alkyl group, such as a methanesulfonyl group, an ethanesulfonyl group, a propane-sulfonyl group, an 
isopropanesulfonyf group, a butanesulfonyl group, an isobutanesulfonyl group, a sec-butanesulfonyl group, a pen- 
tanesulfonyl group, an isopentanesulfonyl group, a neopentanesulfonyl group, a hexanesulfonyl group or the like. The 
term "mono(lower alkyl)sulfamoyl group" means a monoalkyl-sulfamoyi group wherein the alkyl moiety is the same as 
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the above lower alkyi group. The term "di(lower aIkyl)amino group" means an amino group di-substituted by same or 
different lower alkyI groups as defined above. The temn "lower alkylsulfonylamino-substituted (lower alkyI) group" 
means the above alkyI group having an amino group N-substituted by the above lower alkylsulfonyl group. The tenn 
"hydroxy(lower a(kyl) group" means a straight-chain or branched alkyI group having 2 to 6 carbon atoms and substituted 

5 by a hydroxy group. The term "lower acyl group" means a straight-chain or branched alkoxycarbonyl group having 2 
to 6 carbon atoms such as an acetyl group, a propiony) group, a butyryl group, an isobutyryi group, a vateryl group, a 
hexanoyl group or the like. The term "lower alkylene group" means a straight-chain or branched alkylene group having 
1 to 6 carbon atoms such as a methylene group, an ethylene group, a trimethylene group, a propylene group or the like. 
[0019] The term "3 to 10-membered cycloalkyi group" means a 3 to 7-membered monocyclic aliphatic alkyi group 

10 such as a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group or a cycloheptyl group, or a 
cyclopentyl group or a cyclohexyl group which are fused with a benzene ring. The term "6 to 1 0-membered aryl group" 
means a phenyl group, anaphthyl group, or a phenyl group which Is fused with a cyclopentane ring or a cyclohexane ring . 
[0020] The term "3 to 1 0-membered heterocycloalkyi group" means a 3 to 7-membered monocyclrc heteroalkyi group 
containing one to two hetero atoms selected from a nitrogen atom, an oxygen atom and a sulfur atom in the ring, or a 

15 bicycllc heteroalkyi group which is benzene-fused 5 or 6-membered monocyclic heteroalkyi group as defined above, 
and as examples of such groups, for example, a monovalent group derived from morpholine, thiomorpholine, pyrroli- 
dine, imidazoline, oxazoline, piperidine, piperazine.tetrahydrofuran, aziridine, azetidine, indoline, Isoindollne.chroman, 
isochroman or the like can be illustrated. As examples of heterocycloalkyi group having an oxo group, for example, a 
monovalent group derived from a 2-oxazolldone or the like. 

20 [0021] The term "5 to 10-membered aromatic heterocyclic group" means a 5 to 6-membered monocyclic aromatic 
group containing one to four hetero atoms selected from a nitrogen atom, an oxygen atom and a sulfur atom in the 
ring, or a bicycllc heteroalkyi group which is benzene or pyridine-fused 5 or 6-membered monocyclic aromatic group 
as defined above, and as examples of such groups, for example, a monovalent group derived from pyridine, pyrimidine, 
pyrazine, pyridazine, pyrrole, thiophene, oxazole. thiazole, imidazole, pyrazole, oxadlazole, thiodiazole, tetrazole, In- 

25 dole, indollzine, benzofuran, benzothiophene, quinoline, isoquinoline, phthalazlne, naphthyridine, quinoxallne, quina- 
zollne, cinnollne or the like can be Illustrated. As examples of aromatic heterocyclic group having an oxo group, for 
example, a monovalent group derived from a 1 ,3,4-oxadiazol-2-one or the like can be illustrated. 
[0022] The temri "cyclic amino group" means a 5 to 6-membered monocyclic amino group which may contain one 
hetero atom selected from a nitrogen atom, an oxygen atom and a sulfur atom other than the nitrogen atom at the 

30 binding site in the ring, such as a 1 -pyrrolidinyl group, a piperidino group, a morpholino group a thiomorpholino group, 
a 1 -piperazinyl group or the like, 

[0023] The term "halogen atom" means a fluorine atom, a chlorine atom, a bromine atom or an iodine atom. The 
term "halo(lower alkyI) group" means the above alkyI group substituted by one to three halogen atoms as defined 
above, such as a trifluoromethyl group, a 2,2,2-trifluoroethyl group or the like. 

35 [0024] The terni "hydroxy-protective group" means a hydroxy-protective group used generally in organic synthesis, 
which is described in PROTECTIVE GROUPS IN ORGANIC SYNTH ESIS.THEODORA W.GREENE, PETERG.WUTS 
by JOHN WILEY&SONS, INC, such as a benzyl group, a methoxymethyl group, an acetyl group or the like. 
[0025] For example, the compounds represented by the above general formula (I) of the present invention can be 
prepared by allowing a 5-cyano-2-hydroxybenzenesulfonamide derivative represented by the above general formula 

^0 (II) or a salt thereof to react with an alcohol in the presence of hydrogen chloride (hereinafter refen'ed to as Process 
1), allowing the resulting compound to react with ammonia or a salt thereof, or hydroxylamine or a salt thereof (here- 
inafter referred to as Process 2), carrying out, as occasion demands, suitably one to four processes selected from the 
group consisting of (1 ) hydrolysis of the resulting ester group (hereinafter refen-ed to as Process 3), (2) ester interchange 
or esterificatlon of the resulting compound using an alcohol compound represented by the general formula: 

45 

H^'OH [III] 

wherein R* has the same meaning as defined above, or esterificatlon of the resulting compound using a compound 
^ represented by the general formula: 

R'^-X^ [IV] 

^ wherein represents a leaving group such as a halogen atom, a toluenesulfonyloxy group, a methanesulfonyloxy 
group or the like; and R^ has the same meaning as defined above (hereinafter refen-ed to as Process 4), (3) introduction 
of a protective group into a phenolic hydroxy group (hereinafter refen-ed to as Process 5) and (4) A/-acyiation of the 
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resulting compound using a compound represented by the general formula: 



r'^OCO-X^ [VI 

wherein represents a leaving group such as a halogen atom, a 4-nitrophenoxy group or the like; and has the 
same meaning as defined above, and subjecting, as occasion demands, to removal of the protective group of the 
phenolic hydroxy group or O-deacylation in the usual way. 

[0026] In the aforementioned production process, the reaction from a 5-cyano-2-hydroxyben2enesulfonamide deriv- 
ative represented by the above general fomiula (II) into a 5-amidino-2-hydroxybenzenesulfonamide derivative repre- 
sented by the above general formula (I) is as follows in detail. 



Process 1 

[0027] A corresponding imidate compound can be prepared by allowing a 5-cyano-2-hydroxybenzenesulfonamide 
derivative represented by the above general fomiuta (II) to react with an alcohol such as methanol or ethanol in the 
presence of a hydrogen halide such as hydrogen chloride or hydrogen bromide at usually -20'*C to room temperature. 
As a solvent used, methanol, ethanol, a mixed solvent of such alcohol with tetrahydrofuran, dichloromethane or N^N- 
dimethylformamide, and the like can be illustrated. The reaction time is usually from 1 hour to 3 days, vaiying based 
on the sorts and volumes of starting material and solvent used. 



Process 2 



[0028] A corresponding amidino compound can be prepared by. allowing an imidate compound to react with ammonia 
or an ammonium salt such as ammonium carbonate, ammonium chloride or ammonium acetate, or hydroxylamine or 
a salt thereof in the presence or absence of a base such as triethylamine at usually O'C to room temperature. As a 
solvent used, methanol, ethanol, tetrahydrofuran, dichloromethane and the like are illustrations. The reaction time is 
usually from 1 hour to 3 days, varying based on the sorts and volumes of starting material and solvent used. 

Process 3 



[0029] In the case of compounds having an ester group In the amidino derivatives obtained by Process 2, a corre- 
sponding cariDOxylic acid compound can be prepared by subjecting such compound to hydrolysis using an acid such 
as hydrochloric acid or sulfuric acid at usually room temperature to reflux temperature, or a base such as sodium 
hydroxide at usually 0°C to reflux temperature. As a solvent used, water, acetonitrile, tetrahydrofuran, alcohols, a mixed 
solvent thereof and the like are illustrations. The reaction time is usually from 1 hour to 2 days, varying based on the 
sorts and volumes of starting material and solvent used. 

Process 4 

40 

[0030] A con-esponding ester compound can be prepared by 1) subjecting an amidino derivative having an ester 
group or a carboxy group obtained by Process 2 or 3 to ester interchange or esterification using an alcohol compound 
represented by the above general fomiula (III) in the presence of an acid such as hydrochlork; acid, sulfuric acid or p- 
toluenesulfonic acid at usually O^'C to reflux temperature, by 2) subjecting a compound having a carboxy group of the 
amidino derivatives obtained by Process 2 or 3 to esterification using an alcohol compound represented by the above 
general formula (III) in the presence of a condensing agent such as 1-{3-dimethylaminopropyl)-3-ethylcarbodlimlde 
hydrochloride at usually C^C to reflux temperature, or by 3) subjecting a compound having a carboxy group of the 
amidino derivatives obtained by Process 2 or 3 to esterification using a compound represented by the above general 
formula (iV) in the presence of a base such as potassium cartjonate or triethylamine, or silver cart^onate at usually 
0°C to reflux temperature. As a solvent used, an aprotic solvent such as tetrahydrofuran and the like can be Illustrated, 
The reaction time is usually from 1 hour to 2 days, varying based on the sorts and volumes of starting material and 
solvent used. 

Process 5 

55 

[0031] A corresponding Oprotected compound can be prepared by suitably protecting a phenolic hydroxy group of 
a compound having an amidino group obtained by Processes 2-4 according to a method described in PROTECTIVE 
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GROUPS IN ORGANIC SYNTHESIS. THEODORA W.GREENE, PETER G.WUTS by JOHN WILEY&SONS, INC. 
Process 6 

s [0032] A corresponding carbamate compound can be prepared by allowing a compound having an amidino group 
obtained by Processes 2-5 to react with a compound represented by the above general fomula (V) In the presence 
or absence of a base such as triethylamine or diisopropylethylamine at usually 0°C to room temperature. As a solvent 
used. A/,A^dimethytformamide and the like can be illustrated. The reaction time Is usually from 1 hour to 2 days, varying 
based on the sorts and volumes of starting material and solvent used. 

10 [0033] The removal of the protective group of the hydroxy group can be commonly earned out according to a method 
described in PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORAW.GREENE, PETER G.WUTS by 
JOHN WILEY&SONS, INC. 

[0034] Of the compounds represented by the above general fonnula (t) of the present Invention, a compound rep- 
resented by the general formula: 

15 



20 




OH 



wherein Q, R^ R^ and T have the same meanings as defined above, can be also prepared by allowing a 5-cyano- 
25 2-hydroxy-benzenesulfonamide derivative represented by the above general fonmula (II) or a salt thereof to react with 
hydroxylamine or a salt thereof in the presence or absence of a. base (hereinafter referred to as Process 9). and 
subjecting, as occasion demands, the resulting compound to ester interchange or esterification using an alcohol com- 
pound represented by the above general formula (III), or to esterification using a compound represented by the above 
general fonmula (IV) (hereinafter referred to as Process 10). In case that 5-cyano-2-hydroxybenzenesulfonamide de- 
30 rivatives represented by the above general fonnula (II) as starting materials have a cari)o}(y group, it is preferable that 
Process 9 is carried out after converting it into an Inorganic salt of a corresponding carboxylic acid (e.g. a sodium salt, 
a potassium salt) (hereinafter ref erredto as Process 8). In case that 5-cyano-2-hydroxybenzenesulf on amide derivatives 
represented by the above general fonnula (II) as starting materials have an ester group, It Is preferable that Process 
9 Is carried out after hydrolysis of the ester group (hereinafter referred to as Process 7) and Process 8. 
35 [0035] In the aforementioned production process, the reaction from a 5-cyano-2-hydroxybenzenesulfonamide deriv- 
ative represented by the above general fonnula (II) into a 5-amldino-2-hydroxybenzenesulfonamlde derivative repre- 
sented by the above general formula (la) Is as follows In detail. 

Process 7 

40 

[0036] A corresponding cariDoxyllc acid compound can be prepared by subjecting a corresponding 5-cyano-2-hy- 
droxybenzene-sulfonamide derivative having an ester group to hydrolysis using an acid such as hydrochloric acid or 
sulfuric acid at usually room temperature to reflux temperature, or using a base such as sodium hydroxide at usually 
C'C to reflux temperature. As a solvent used, water, acetonltrile, tetrahydrofuran. alcohols, a mixed solvent thereof 
« and the tike can be illustrated. The reaction time is usually from 1 hour to 2 days, varying based on the sorts and 
volumes of starting material and solvent used. 

Process 8 

so [0037] A corresponding 5-cyano-2-hydroxybenzenesulfonamide derivative having a carisoxy group can be converted 
by treating with a base such as sodium hydroxide or potassium hydroxide In the presence of various solvents or without 
any solvent at usually -20''C to room temperature into a corresponding inorganic salt of the cartsoxyllc add compound. 
As a solvent used, water, ethanol, tetrahydrofuran, a mixed solvent thereof and the like are illustrations. The reaction 
time Is usually from 1 hour to 2 days, varying based on the sorts and volumes of starting material and solvent used. 

55 

Process 9 

[0038] A corresponding amidoxime compound can be prepared by allowing a 5-cyano-2-hydroxybenzenesulfona- 
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mide derivative represented by the above general tonnula (II), which is obtained by treating according to Processes 7 
and 8 as occasion demands, to react with hydroxylamine or a salt thereof in the presence or absence of a base such 
as triethylamine at usually 50'C to reflux temperature. As asolvent used, water, methanol, ethanol, tetrahydrofuran, 
toluene, a mixed solvent thereof and the like are illustrations. The reaction time Is usually from 1 hour to 3 days, varying 
s based on the sorts and volumes of starting material and solvent used. 

Process 10 

[0039] A corresponding ester compound can be prepared by 1) subjecting an amidoxime compound having an ester 
10 group or a carboxy group obtained by Process 9 to ester interchange or esterification using an alcohol compound 
represented by the above general fonnula (III) in the presence of an acid such as hydrochloric acid, sulfuric acid or p- 
toluenesulfonic acid at usually 0**C to reflux temperature, by 2) subjecting an amidoxime derivative having a carboxy 
group obtained by Process 9 to esterification using an alcohol compound represented by the abov general fonmula (III) 
in the presence of a condensing agent sue as 1 -(3-dimethylaminopropyl)-3-ethylcart3odlimlde hydrochloride at usually 
IS o^C to reflux temperature, or by 3) subjectin an amidino derivative having a carboxy group obtained by Proces 9 to 
esterification using a compound represented by the above general fomnula (IV) In the presence of a base such as 
potassium carbonate or triethylamine, or silver carbonate at usually 0"C to reflux temperature. As a solvent used, an 
aprotic solvent such as tetrahydrofuran and the iike are illustrations. The reaction time is usualiy from 1 hour to 2 days, 
varying based on the sorts and volumes of starting material and solvent used. 
20 [0040] Of the compounds represented by the above general fonmula (I), a compound represented by the general 
fonnula: 



25 




Wherein represents -C00RA7 in which R^^ g lower alkyi group having -CONR^sras where R^ and R^s, or 
-NRASras have the same meanings as defined above, or a lower alkyI group having -CONR^RC where R^ and RC, or 
-NRBrc have the same meanings as defined above; and R2, Q, T and Z have the same meanings as defined above, 
can be prepared by allowing a compound represented by the general fomnula: 



40 




(1 c) 



45 



wherein R^ represents -COORAS in which R^s is a hydrogen atom or a lower alkyl group having -COOH; and R2, Q, 
T and Z have the same meanings as defined above, or a salt thereof to react with an amine compound represented 
by the general formula: 



50 Hm'^H^^ [Vl] 

wherein R^s and RA6, or -NRAsrab have the same meanings as defined above, or a salt thereof, or an amine compound 
represented by the general formula: 

55 

HNR^R^ (VIII 
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wherein R^s and R^e, or -NR^R^^ have the same meanings as defined above, or a salt thereof (hereinafter referred 
to as Process 11). 

[0041 ] In the aforementioned production process, the reaction from a 5-amidino-2-hydroxybenzenesulfonamide de- 
rivative represented by the above genera! fomiula (Ic) into a 5-amidino-2-hydroxybenzenesulfonamide derivative rep- 
resented by the above general fonnula (lb) is as follows in detail. 

Process 11 

[0042] A 5-amidino2-hydroxyben2enesulfonamide derivative represented by the above general fonnuia (lb) can be 
prepared by allowing a 5-amldlno-2>hydroxybenzenesu}fonamlde derivative represented by the above general formula 
(Ic) or a salt thereof to react with an amine compound represented by the above general formula (VI) or a salt thereof, 
or an amine compound represented by the above general formula (VII) or a salt thereof in the presence of a condensing 
agent such as 1 - (3-dlmethylaminoproyl)-3-ethyl-carbodiimide hydrochloride, diphenylphosphoryl azide orthe like and 
in the presence or absence of an agent for making an activated ester such as 1 -hydroxybenzotriazote monohydrate 
and a base such as triethylamine at usually to room temperature. As a solvent used, dichloromethane, N,N-dlmeth- 
yiformamide and the like are illustrations. The reaction time is usually from 1 hour to 2 days, varying based on the sorts 
and volumes of starting material and solvent used. 

material and solvent. 

[0043] For example, the 5-cyano-2-hydroxybenzenesulfonamlde derivatives represented by the above general for- 
mula (II) used as startingmaterials in the aforementionedproduction processes can be prepared by the following meth- 
od: 
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OCH3 



(V ( I I : 



^ and a salt thereof 



Process A Cpndensation 



(In case that R is 

CX) T'"" 



Process B 
(CFjSCJjjjO 



SOjNH' 



(In case that is 
a halogen atom) 

Process C R'-B(OR®)a 

CX ! I n 



(In case that is 
an oxygen atom 
and is a benzyl 
group) 

Process £ Optionally 

debenzylation 



Process C R'-8|0fl^)2 
CX I I i ] 



xX 

CX ! V) 

(In case that K' is 
a (lower alkyDthio* 
aryl group and/or 
is a sulfur atom) 

(Incase thatT^ is 
an oxygen atom 
and is a benzyl 
group) 



Process D 

Optionally 
oxydation of 
the sulfur 
atom 

Process E 

Optionally 
debenzylation 



[XV) 



Process F Optionally 

Q*-X* (XVI) 

Process G demethylation 



(I I] 
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wherein represents a lower atkyl group which may have a substituent selected from the following group (A); 

(A) -COORA, -CONRBRC, a 3 to lO-membered cycloalkyi group, a 6 to 10-membered aryl group, a 3 to 10-mem- 
bered heterocycloalkyi group which may have an oxo group, and a 5 to 1 0-membered aromatic heterocyclic group 

s which may have an oxo group or a lower allcyl group; 

wherein RA, rb and R^, or -NR^RC have the same meanings as defined above; 
r6 represents a halogen atom, a hydroxyi group, a di (lower alkyi)amino group, a lower aikyi group, a 3 to 1 0-mem- 
bered cycloalkyi group, or a 3 to 10-membered heterocycloalkyi group which may have an oxo group; 
R7 represents a 5 to 10-membered aromatic heterocyclic group which may have a substituent selected from the 

10 following group (C), or a 6 to 10-membered aryl group whk:h may have one to three substltuents selected from 
the following group (E): 

(C) a lower alkyi group, an amino group and -COOR^ In which R^ has the same meaning as defined above; 
(E) an 0X0 group, a lower alky! group, a halo(lower alkyl) group, -Y-R°, a halogen atom, a nitro group, an amino 
group, -COOR^, a carbamoyl group, a sulfamoyi group, a mono (lower a[kyl)sulfamoyl group which may have 

'5 -COORP, and a lower aikylsulfonylamino-substituted (lower alkyl) group; wherein R^, R^, R^ and Y have the same 

meanings as defined above 

RB represents a hydrogen atom or a lower alkyl group, or both of R^ bind to forni a lower alkylene group; 
0} represents a lower alkyl group which may have a substituent selected from the following group (D); 

(D) -OR^^, -CO OR', -CONR^'RK, a 6 to 1 0-membered aryl group which may have one to three substltuents selected 
20 from the following group (iii), and a 5 to 1 0-membered aromatic heterocyclic group which may have one to three 

substltuents selected from the following group (iv); 

wherein R", R', R^ and R'^, or -NR^R^ have the same meanings as defined above; 

(ill) a halogen atom, a nitro group, a lower alkyl group, -ORL in which RL has the same meaning as defined 
25 above, and -COOR*^ In which R"^ has the same meaning as defined above; 

(iv) a halogen atom, an oxo group, a tower alkyl group and a phenyl group; and 

represents an oxygen atom or a sulfur atom; 
X3 represents a chlorine atom, a bromine atom or an iodine atom; 
^ represents a chlorine atom, a bromine atom or an iodine atom; 
and 

Q, Ri, R2 and T have the same meanings as defined above. 
Process A 

35 

[0044] A benzenesulfonamide derivative represented by the above general formula (X) can be prepared by condens- 
ing a benzenesulfonyl halide derivative represented by the above general fomnula (Vill) with a phenethylamlne deriv- 
ative represented by the above general fomnula (IX) or a salt thereof in the presence or absence of a base such as 
triethylamine or potassium carbonate in a polar solvent such as tetrahydrofuran, N,N-dimethyl-fofmamide, or a mixed 
40 solvent of such solvent with water at usually 0*C to room temperature. 

Process B 

[0045] A benzenesulfonamide derivative represented by the above generalformula (Xlt)canbeprepared by condens- 
es ing a benzenesulfonamide derivative wherein R^ is a hydroxy group represented by the above general fomnula (X) with 
a trifluoromethanesulfonic anhydride represented by the above general fomnula (XI) in the presence of a base such 
as /\/,/V-dlmethylamlnopyridine in a solvent such as dichloromethane, tetrahydrofuran at usually 0*C to reflux temper- 
ature. 

so Process C 

[0046] A benzenesulfonamide derivative represented by the above general fomnula (XIV) can be prepared by con- 
densing a benzenesulfonamide derivative represented by the above general fonmula (XII) or a benzenesulfonamide 
derivative wherein R^ is a halogen atom represented by the above general fomnula (X) with a boron compound repre- 
ss sented by the above general fomnula (XIII) in the presence of a catalyst such as tetrakis(triphenyl-phosphine)palladium 
(0), palladium(ll) acetate or [1,1'-bis-(diphenylphosphino)ferrocene]chloronickel(ll) and a base such as sodium car- 
bonate, sodium hydrogen carbonate, potassium phosphate or triethylamine and in the presence or absence of a phase- 
transfer catalyst such as tetrabutylammonlum bromide in a solvent such as toluene, tetrahydrofuran, A/,Mdlmethyl- 



13 



EP 1 331 221 A1 



formamlde or water, or a mixed solvent thereof at usually room temperature to reflux temperature. 
Process D 

[0047] A compound wherein is a (lower alkyl)thloaryl group and/or is a sulfur atom of a compound represented 
by the above general fomnuia (XIV) can be converted into a corresponding sulfonyl compound by treating it with an 
oxidizing agent such as oxone (trademark) or m-chloroperbenzoic acid in a solvent such as acetone or dichloromethane, 
or a mixed solvent of such solvent with water at usually .0*C to reflux temperature. 

Process E 

[0048] A compound of the above general fonmula (X) or (XIV). or a compound wherein T"' is an oxygen atom and RS 
is a benzyl group of a compound wherein R^ is a (lower alkyljthloaryl group oxidizing the sulfur atom represented by 
the above general formula (XIV) can be converted mto a con-esponding phenol compound represented by the above 
general formula (XV) by subjecting it to catalytic hydrogenation using a palladium catalyst such as palladium-carbon 
or palladium hydroxide in a hydrogen atmosphere in a polar solvent such as ethanol at usually room temperature to 
reflux temperature and at atmospheric pressure or applied pressure to remove the benzyl group. This process can be 
similarly carried out using a compound wherein T" or T Is an oxygen atom and Ri Is a benzyl group after the following 
Process F or G. 

Process F 

[0049] A corresponding A/-alkylated compound can be prepared by subjecting a compound represented by the above 
general fomiula (XV) to N-alkylation using an alkylating agent represented by the above general fomnula (XVI) in the 
presence of a base such as triethylamine or potassium carbonate in a solvent such as W,W-dimethylfomriamide at 
usually -20'»C to reflux temperature. 

Process G 

[0050] A benzenesulfonamide derivative represented by the above general formula (li) can be prepared by subjecting 
a compound of the above general formula (XV) or a compound N-alkylated by Process F to demethylation under heating 
in the presence of lithium chloride in a solvent such as A/,A^dimethylformamide or N,N-dlmethylacetamide at usually 
1 00'>C to reflux temperature. 

[0051 ] For example, of a compound represented by the above general fonmula (XV) in the aforementioned production 
process, a compound wherein Ri has an amide group represented by the following general formula (XVb) can be also 
prepared by the following method: 



14 



EP 1 331 221 A1 




Process H Hydrolysis 




wherein represents a lower aikyl group having a sulsstituent selected from the following group (F); 

(F) -C00RA9 or -CONRB4RC4; 

wherein RA9 represents a lower aikyl group; and RC4 independently represent a hydrogen atom or a 
lower aikyl group having -COORDS in which R^s is a lower aikyl group, with the proviso that both are not a hydrogen 
atom; 

Rio represents a lower aikyl group having a substituent selected from the following group (G); 

(G) -COOH or -CONRB6RC6. 

wherein R^^ and R^e independently represent a hydrogen atom or a lower aikyl group having -COOH, with the 
proviso that both are not a hydrogen atom; and 

R2, R3, RA5^ RA6^ rb and RC, -NRBrc and T have the same meanings as defined above. 
Process H 

[0052] A compound represented by the above general formula (XVI) can be hydrolyzed into a corresponding car- 
boxylic acid compound represented by the above general formula (XVa) by treating it with an acid such as hydrochlork: 
acid or sulfuric acid at room temperature to reflux temperature, or with a base such as sodium hydroxide In water and 
a solvent such as acetonitrile, tetrahydrofuran or ateohols at usually 0°C to reflux temperature. 

Process I 

[0053] A compound represented by the above general fomiula (XVa) can be converted into a con-esponding amide 
compound represented by the above general formula (XVb) by allowing it to react with an amine compound represented 
by the above general fonmula (VI) or a salt thereof, or an amine compound represented by the above general formula 
(VII) or a salt thereof in the presence of a condensing agent such as 1-(3-dlmethylaminoproyl)-3-ethyl-cart)odiimide 
hydrochloride or diphenylphoshory! azide and in the presence or absience of an agent for making an activated ester 
such as 1 -hydroxybenzotriazole monohydrate and a base such as triethylamine in a solvent such as dichloromethane 
or A/./V-dimethylfonnamide at usually O^C to room temperature. 

[0054] In the aforementioned production process, for example, a compound represented by the above general for- 
mula (XIV) can be also prepared by the following method: 
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5 



Process J 



CXV I i • 
Borate 
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20 wherein represents a bromine atom, a chlorine atom or an iodine atom; and 
R3, W and V have the same meanings as defined above. 



25 [0055] A benzenesulfonamlde derivative represented by the above general fomnula {XIV) can be prepared by con- 
densing a benzenesulfonamlde derivative represented by the above general fomiula (XI t) with a hallde compound 
represented by the above general fonnula (XVIt) in the presence of a borate such as bis(pinacolato) diboron and a 
catalyst such as [1 ,1'-bls-(diphenylphosphino)ferrocene]palladium(ll) dichloride dichloromethane complex a in a sol- 
vent such as dioxane at usually room temperature to reflux temperature. 

30 [0056] For example, the compound represented by the above general fomiula (XV) In the aforementioned production 
process can be also prepared using a compound represented by the following general fomiula (XVIII) obtained by a 
similar reaction according to the above Processes A, B, C and J from a corresponding compound wherein is a 
methoxymethyl group represented by the above general formula (IX) as a starting material by the following method: 



40 



45 



50 



Process J 
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OCH 



CX V I I 1 J ^ CHiOCHj 

Process K Demethoxymethylacioa 

•rlu 



(XVc) 



T'H 



Process L Optionally 
(X I X) 



Vr' 



[XVdJ 



(In case of is not 

a hydrogen atom and 

is a sulfur atom) 

Process M Optionally 

oxidation of the sulfur atom 



^0CH3 ^ 



(XV) 



wherein represents a bromine atom, a chlorine atom or an iodine atom; and 
R^ R2, R5, T and have the same meanings as defined above. 

Process K 

[0057] A compound represented by the above general fomnula (XVI II) can be converted into a phenol compound or 
a thiophenol compound represented by the above general formula (XVc) by treating it in the presence of an acid such 
as hydrochloric add or sulfuric acid in a solvent such as tetrahydrofuran or isopropanol, or a mixed solvent thereof at 
usually 0°C to reflux temperature. 

Process L 

[00581 A corresponding O or S-alkylated compound represented by the above general formula (XVd) can be pre- 
pared by condensing a compound represented by the above general formula (XVc) with a hallde compound represented 
by the above general fomiula (XIX) In the presence of a base such as N,N-diisopropylethylamine, triethylamine or 
potassium cariaonate a in a solvent such as A/,A/-dimethylfonnamide, tetrahydrofuran or ethanol at usually -20''C to 
reflux temperature. 
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Process M 

[0059] A compound wherein V is a sulfur atom and is not a hydrogen atom of a compound represented by the 
above general fomriula (XVd) can be converted into a corresponding sulfonyl compound by treating it with an oxidizing 
agent such as oxone (trademark) or m-chloroperbenzoic acid in a solvent such as acetone or dichloromethane, or a 
mixed solvent of such solvent with water at usually O^C to reflux temperature. 

[0060] For example, the compound represented by the above general fomnula (V) in the aforementioned production 
process is commercially available or can be prepared by methods described in literature or the like (Michael Folkmann, 
Synthesis. 1159 (1990); Jose Alxander. J.Med.Chem., 318-322, 31 (1988)). 

[0081] The compounds of the present invention obtained by the above production process can be easily isolated 
and purified by conventional separation means such as fractional recrystalllzatlon, precipitation, purification using col- 
umn chromatography, solvent extraction and the like. 

[0062] The 5-amidino-2-hydroxybenzenesulfonamide derivatives represented by the above general formula (I) of 
the present invention can be converted into their phannaceutically acceptable salts in the usual way. Examples of the 
such salts include acid addition salts with mineral acids (e.g., hydrochloric acid, hydrobromic acid, hydroiodic acid, 
sulfuric acid, nitric acid, phosphoric acid and the like), acid addition salts with organic acids (e.g., formic acid, acetic 
acid, methanesulfonic acid, benzenesulfonic acid, p-toluenesutfonic acid, propionic acid, citric acid, succinic acid, tar- 
taric acid, fumaric acid, butyric acid, oxalic acid, malonic acid, maleic acid, lactic acid, malic acid, carbonic acid, glutamic 
acid, aspartic acid and the like), salts with organic amines (e.g., morpholine, pyrrolidine, piperidine, piperazine, lysine 
and the like), and salts with inorganic bases such as a sodium salt, a potassium salt and a calcium salt. 
[0063] in addition, the compounds represented by the above general formula (I) of the present invention also Include 
Its hydrates and solvates with phannaceutically acceptable solvents (e.g., ethanol). 

[0064] Of the compounds represented by the above general fomriula (I) of the present invention, compounds having 
an asymmetric cartDon atom exist in two optical isomer fonms of (fl) configuration and (S) configuration. Either one of 
the Isomers or a mixture thereof can be employed in the present invention. In the compounds represented by the above 
general formula (I) of the present invention, when geometrical isomers ortautomers exist, the present invention includes 
all of the geometrical isomers and tautomers. 

[0065] The compounds represented by the above general fonnula (1) of the present invention are compounds having 
a potent Inhibitory activity on activated blood coagulation factor X and antl-coagulatlon activity. The compounds rep- 
resented by the above general fonnula (I) of the present invention also have an extremely weak Inhibitory activity on 
thrombin and therefore are highly selective activated blood coagulation factor X inhibitors. 

[0066] Furthermore, in the compounds represented by the above general formula (i) of the present invention, the 
substltuent Ri is preferably a lower alkyi group having -COORA wherein R* has the same meaning as defined above, 
and more preferably a methyl group having -COORAIO wherein R^io is a 3 to 1 0-membered cycloalkyi group or a lower 
alkyI group. The substltuent is preferably a phenyl group having a substltuent selected from the above group (B), 
and the substltuent is preferably at the p-position. Furthermore, the substltuent R2 is more preferably a phenyl group 
having a substltuent selected from the group consisting of a sulfamoyi group, a lower alkylsulfonyl group and a mono 
(lower alkyl)sulfamoyl group, and most preferably a phenyl group having a lower alkylsulfonyl group. The substltuent 
Q is preferably a hydrogen atom. The substltuent T is preferably an oxygen atom. The substltuent Z Is preferably a 
hydroxy group or -COORN wherein RN has the same meaning as defined above, and more preferably a hydroxy grt)up. 
Compounds having such the substltuent Z and phannaceutically acceptable salts thereof are excellent compounds 
which can exert a favorable activated blood coagulation factor X inhibitory activity when they are orally administered. 
As the compounds represented by the above general fonnula (I) of the present invention, ethyl [4-{2-[2-hydroxy-5"(N- 
hydroxycari3amimidoyl)ben2enesulfonylamfno]ethyI]-2' -methanesulfonylbiphenyl-3-yloxy]acetate, isopropyl 
[4-[2-[2-hydroxy-5-(/V-hydroxycarbamimidoyl)-benzenesulfonylamino]ethyl]-2'-methanesulfonylbiphenyl-3-yloxylace- 
tate, n-butyl [4-[2-[2-hydroxy-5-(N-hydroxycarbamlmidoyl)benzenesulfonylamino]ethyl]-2'-methanesulfonylbiphenyl- 
3-yloxy]acetate and cyclohexyl [4-[2-[2-hydroxy-5-(W-hydroxycart3amlmldoyl)benzenesulfonylamlno]-ethyll-2'-meth- 
anesulfonylblphenyl-3-yloxy]acetate are preferable, and isopropyl [4-[2-[2-hydroxy-5-(N-hydroxycart)amimidoyl)ben- 
2enesulfonylamino]ethyl]-2'-methanesulfonylblphenyl-3-yloxy]acetate, n-butyl [4-[2-[2-hydroxy-5-(A^hydroxycar- 
bamimidoyl)benzenesulfonylamino]ethyl]-2'-methanesulfonylblphenyl-3-yloxy]acetate and cyclohexyl [4-[2-[2-hy- 
droxy-5-(A^hydroxycarbamlmldoyi)benzenesuifonylamlno]ethyl]-2'-methanesulfonylbiphenyl-3-yloxy]acetate are 
more preferable. 

[0067] The compounds represented by the above general fonnula (I) of the present invention are selective activated 
blood coagulation factor X Inhibitors. In consequence, the compounds of the present invention are extremely useful 
as agents for the prevention or treatment of cerebral infarction, cerebral thrombosis, cerebral embolism, transient 
cerebral ischemic attack (TIA), subarachnoid hemonrhage-induced cerebral vasospasm, alzheimer's disease, myocar- 
dial infarction, unstable angina, heart failure, atrial fibrillary thrombosis, pulmonary thrombosis, pulmonary embolism, 
acute respiratory distress syndrome, Berger disease, peripheral arterial obstruction, deep venous thrombosis, dissem- 
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inated intravascular coagulation syndrome, atherosclerosis, behcet's disease, diabetic neuropathy, diabetic retinopa- 
thy, diabetic thrombotic complications, interplanting rejection, systemic inflammatory response syndrome (SIRS), di- 
alysis- or operation-induced thrombocytopenia, thrombus fomnation after artificial blood vessel operation or after arti- 
ficial valve replacement, restenosis and reocculusion after coronary Intervention such as percutaneous transluminal 
s coronary angioplasty (PICA) or percutaneous transluminal coronary recanalization (PTCR) surgery, thrombus forma- 
tion at the time of extracorporeal circulation and the like, agents for the prevention of blood coagulation at the time of 
insertion of blood vessel catheter, and agents for the prevention or treatment of influenza virus infection basedon the 
activity to inhibit growth of influenza vims. 

[0068] When the 5-amidino-2-hydroxybenzenesulfonamide derivatives represented by the above general formula 
10 (t) of the present invention and phamiaceutlcally acceptable salts thereof are employed In the practical treatment, they 
are administered orally or parenteraliy In the fonn of appropriate pharmaceutical compositions such as tablets, powders, 
fine granules, granules, capsules, injections, solutions, adhesive preparations, ointments, inhalants, suppositories and 
the like. These phanmaceutical compositions can be fonnulated in accordance with pharniaceutlcally conventional 
methods using conventional pharniaceutical carriers, excipients and other additives. 
15 [0069] The dosage is appropriately decided depending on the sex. age, body weight, degree of symptoms and the 
like of each patient to be treated, which is approximately within the range of from 1 to 5.000 mg per day per adult 
human in case of oral administration and approximately within the range of from 0.01 to 500 mg per day per adult 
human in case of parenteral administration such as Injection, and the dally dose can be divided into one to several 
doses per day. 

20 

Examples 

[0070] The present invention is further illustrated in more detail by way of the following Reference Examples, Exam- 
ples and Test Examples. However, the present Invention Is not limited thereto. 

25 

Reference Example 1 
7-Hydroxycroman-2-one 

30 [0071 ] A mixture of 1 00 g of 7-hydroxycromen-2-one, 1 0 g of 1 0% palladium on carbon, 500 mL of tetrahydrof uran 
and 800 mL of ethanol was stirred under a hydrogen atmosphere at 65''C for 1 5 hours. To the reaction mixture were 
added a suspension of 10 g of 10% palladium on carbon in 200 mL of ethanol under ice-cooling, and the mixture was 
stirred under a hydrogen atmosphere at65'»C for 15 hours. The reaction mixture was filtered through a diatomaceous 
earth, and the filtrate was concentrated under reduced pressure to give 1 06.5 g of colorless 7-hydroxycroman-2-one. 

35 iH-NMR(CDCl3)5ppm: 

2.75-2.96 {4H, m), 5.81 (1H, brs), 6.59-6.66 {2H. m), 7.04 (1H, d, J=7.9H2) 

Reference Example 2 

^0 7-Benzyloxycroman-2-one 

[0072] To a stirred suspension of 202.4 g of 7-hydroxycroman-2-one and 341.0 g of potassium carbonate in N,N- 
dimethylfomiamide was added 153.2 mL of benzyl chloride at room temperature, and the mixture was stirred at room 
temperature for 1 5 hours. After the reaction mixture was concentrated under reduced pressure to remove the solvent, 
45 the residue was added to a mixture of ethyl acetate and water. The organic layer was separated, washed with water, 
dried over anhydrous magnesium sulfate, and filtered. The filtrate was concentrated under reduced pressure, and the 
residue was triturated in dilsopropyl ether-hexane. The solid was collected by filtration to give 266.1 g of 7-benzyloxy- 
croman-2-one as a pale brown solid 
^H-NMR(CDCl3)6ppm: 

50 2.73-2.81 (2H. m), 2.90-2.98 (2H, m), 5.05 (2H, s), 6.68 (1H. d, J=2.5Hz), 6.73 (1H, dd, J=8.3. 2.5H2), 7.08 (1H. d, 
J=8.3H2), 7.30-7.46 {5H, m) 

Reference Example 3 

55 3-(4-Benzyloxy-2-hydroxyphenyl)proplonamide 

[0073] To a solution of 33.26 g of 7-benzyloxycroman-2-one in 264 mL of tetrahydrofuran was added 82 mL of 28 % 
aqueous ammonia solution at room temperature. After the mixture was stinted at room temperature for 20 minutes, to 
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the reaction mixture was added 654 mL of 1 mol/L hydrochloric acid in an ice-bath . The resulted suspension was diluted 
with about 1 L of water, and the precipitate was collected by filtration to give 34.8 g of 3-(4-benzyloxy-2-hydroxyphenyl) 
propionamide as a colortess powder. 
^H-NMR (CDCI3) 5 ppm: 

5 2.60-270 (2H. m). 2.80-2.90 {2H, m). 5.01 (2H. s). 5.46 (2H, brs), 6.49 (1H, dd. J =8.5. 2.6H2), 6.58 (1H. d, J=2.5H2). 

6.93 (IH, d, J=8.5Hz), 7.28-7.45 (5H, m). 8,67 (1H. s) 

Reference Example 4 

'0 3-(4-Benzvloxy-2-methoxymethoxyphenyl)propionamide 

[0074] To a stirred suspension of 5.64 g of 60 % sodium hydride in oil in 628 mL of /V,A^dimethylformamlde was 
added 34.8 g of 3-(4-ben2yloxy-2-hydroxyphenyl)propionamide under 

Ice-cooling, and the mixture was stirred at SO'C for 40 minutes. To the reaction mixture was added 12.39 g of ch!o- 
romethyl methyl ether under ice-cooling, and the mixture was stirred at room temperature for 1 5 hours. After the reaction 
mixture was concentrated under reduced pressure to remove the solvent, the residue was poured into a mixture of 
500 mL of ethyl acetate, 1 00 ml of toluene, and 200 mL of water. The organic layer was separated, washed with water, 
dried over anhydrous magnesium sulfate, and filtered. The filtrate was concentrated under reduced pressure to give 
a colorless solid. The solid was triturated in ethyl acetate-dllsopropyl ether to collect by filtration of 35.3 g of 3-{4-ben- 
20 zyloxy-2-methoxymethoxyphenyl)propionamide as a colorless solid. 
iH-NMR(CDCl3)5ppm: 

2.50 (2H. t. J=7.6Hz), 2.91 (2H, t, J=7.6H2), 3.47 (3H, s). 5.02 (2H. s). 5.18 {2H. s), 5.25-5.45 (2H, m), 6.56 (1 H, dd. 
J=8.5. 2,5H2). 6.77 (IH, d, J=2.5H2), 7.07 (IH, d. J=8.5Hz), 7.30-7.46 (5H, m) 

25 Reference Example 5 

2-(4-Benzyloxv-2-methoxvmethoxyphenvl)ethylamlne 

[0075] To a solution of 28.42 g of 3-(4-benzyloxy-2-methoxymethoxyphenyl)prop}onamide and 40.4 mL of 1 ,8-di- 
30 a2ablcyclo-[5.4.0]-7-undecene in 895 mL of methanol was added 16.04 g of N-bromosuccinimlde at 65°C, After the 
mixture was stin-ed at 65°C for 1 5 minutes, to the reaction mixture was added additional 1 6.04 g of N-bromosuccinimide 
at 65''C. After being stirred at 65°C for 15 minutes, the resultant mixture was concentrated under reduced pressure to 
remove the solvent. To the residue were added water and ethyl acetate, and the organic layer was separated. The 
organic layer was washed with water, dried over anhydrous magnesium sulfate, and filtered. The filtrate was concen- 
35 trated under reduced pressure to give an oily product. To a solution of this residue in 242 mL of ethanol was added 
67.6 mL of 8 mol/L aqueous potassium hydroxide solution, and the mixture was refluxed for 15 hours. The reaction 
mixture was concentrated under reduced pressure to remove the solvent. To the residue were added 500 mL of ethyl 
acetate, 50 mL of toluene, and 300 mL of water, and the organic layer was separated. The organic layer was washed 
with water, dried over anhydrous magnesium sulfate, and filtered. The filtrate was concentrated under reduced pres- 
to sure, and the residue was purified by medium pressure liquid column chromatography on silica gel (eluent: hexane- 
ethyl acetate) to give 80.0 g of 2-{4-benzyloxy-2-methoxymethoxyphenyl)ethyIamine as a colorless oil. 
iH-NMR (CDCyappm: 

1.31 (2H, br s), 2.71 (2H, t , J=6.9H2). 2.90 (2H, t, J=:6.9H2), 3.47 (3H, s), 5.03 (2H, s), 5.17 (2H. s), 6.56 (IH. dd, 
J=8.2, 2.5H2). 6.79 (1 H, d, J=2.5H2). 7.04 (IH, d, J=8.2Hz), 7.29-7.46 (5H. m) 

45 

Reference Example 6 

4-(2-Aminoethyl)-3-methoxymethoxyphenol 

50 [0076] A mixture of 18.00 g of 2-(4-ben2yloxy-2-methoxymethoxyphenyl)ethylamine, 3.6 g of 10 % palladium on 
carbon (Degussa Inc. :E1 01 NE/W) and 230 mL of ethanol was stirred under a hydrogen atmosphere at room temper- 
ature for 1 hour. After the catalyst was filtered off through a diatomaceous earth, the filtrate was concentrated under 
reduced pressure to give 12.65 g of 4-(2-aminoethyl)-3-methoxymethoxyphenol as a colortess solid. 
iH-NMR(CD30D)8ppm: . 

55 2.65-2.75 (2H. m), 2.75-2.85 (2H, m), 3.45 (3H, s), 5.16 (2H, s), 6.36 (IH. dd. J=8.1. 2.3Hz), 6.58 (IH, d, J=:2.3H2). 

6.94 (1H.d. J=8.1Hz) 
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Reference Example 7 
N-Cyanomethvl-2,2.2-trifluofoacetamide 

5 [0077] Amlnoacetonitiile hydrogen sulfate (50g) and 77 mL of pyridine were suspended in 300 mL of dichlorometh- 
ane, and 80 mL of triftuoroacetic anhydride was added to the stirred mixture under ice-cooling. After the mixture was 
stirred at room temperature for 29 hours, the insoluble material was removed by filtration, and washed with ethyl acetate. 
After the filtrate was concentrated under reduced pressure, to the residue was added water. The mixture was extracted 
with ethyl acetate, and the organic layer was washed with diluted hydrochloric acid and water. After the extract was 

10 dried over anhydrous magnesium sulfate, the solvent was removed under reduced pressure to give 66 g of N-cyanome- 
thyl-2,2,2-trifluoroacetamide. 
^H-NMR (CDCySppm: 
4.31 (2H. d, J=6.6Hz). 7.10 (1H, brs) 

IS Reference Example 8 

2,2,2-Trifluoro-A^[2-(2-hydroxy-4-lsopropylphenyl)-2-oxoethyllacetamide 

[0078] To 250 mL of 1 .0 mol/L boron trichloride dichloromethane solution were added a solution of 28.5 mL of 3-iso- 
20 propylphenol in 130 mL of dichloromethane, 38 g of N-cyanomethyl-2,2.2-trifluoroacetamide and 14.2 g of aluminum 
chloride under an argon atmosphere in an ice-bath with stirring. After the mixture was stirred at room temperature for 
16 hours, ice and 2 mol/L hydrochloric acid were added to the reaction mixture under ice-cooling. After the mixture 
was stirred at room temperature for 40 minutes, the organic layer was separated, and the aqueous layer was extracted 
with dichloromethane. The organic layers were combined, washed with brine, and dried over anhydrous magnesium 
2S sulfate. The solvent was removed under reduced pressure, and 100 mL of hexane was added to the residue. The 
generated crystal was collerted by filtration, washed with hexane and dried under reduced pressure to give 22.9 g of 
2,2,2-trifluoro-W-[2-(2-hydroxy-4-isopropylphenyl)-2-oxoethyl]-acetamide. 
iH-NMR(CDCl3)5ppm: 

1.26-(6H, d, J=8.8Hz), 2.86-2.98 (1H. m). 4.83 (2H, d, J=4.1H2), 6.85 (1H, dd, J=8.2. 1.6H2), 6.90 (1H, d, J=1.6Hz), 
30 7.42 (1H, brs). 7.59 (1H,d, J=8.2H2), 11.42 (1H, brs) 

Reference Example 9 

Ethyl [5-isopropyi-2-f2-(2.2.2'trifluoroacetvlamino)ethvn-phenoxv1acetate 

35 

[0079] To a solution of 500 mg of 2,2.2-trifluoro-N-(2-(2-hydroxy-4-isopropylphenyl)-2-oxoethyl]acetamide in 2.63 mL 
of trifluoroacetic acid was added 0.94 mL of triethylsilane. After being stinted at room temperature for 13 hours, the 
reaction mixture was concentrated and dried thoroughly. The obtained residue and 382 mg of potassium carbonate 
were suspended in 10 mL of A/,A/-dimethylformamide, and 0.288 mL of ethyl bromoacetate was added to the stirred 

40 mixture under ice-cooling. The mixture was stirred at room temperature for 1 5 hours, and to the reaction mixture was 
added water After the mixture was extracted with ethyl acetate, the organic layer was washed successively with water 
and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure, and the 
obtained residue was purified by column chromatography on silica gel (eluent: ethyl acetate-hexane) to give 535 mg 
of ethyl [5-isopropyl-2-[2-(2,2,2-trifluoroacetylamino)ethyl]-phenoxy]acetate. 

45 1 H-NMR (DMSO-dfi) 5 ppm: 

1 .10-1,30 (9H, m), 2.75-2.95 (3H. m). 3.35-3.50 (2H, m). 4.17 (2H, q, J=:7.3Hz), 4.81 (2H, s). 6.70-6.90 (2H, m), 7.03 
(1H, d, J=7.5H2). 9.40-9.55 (1H, m) 

Reference Example 10 

50 

[0080] The following compound was prepared according to a similar manner to that described In Reference Example • 
9. 

Ethyl 2-[5-isopropyl-2-[2-(2,2,2-trifluoroacetylamino)-ethyllphenoxy]propionate 

55 

[0081] iH-NMR (CDCI3) 5 ppm: 

1.18-1.22 (6H, m), 1.25 (3H, t. J=6.9Hz). 1.64 (3H. d, J=6.6Hz), 2.79-2.93 (2H, m). 2.95-3.02 (1H, m), 3.55-3.64 (1H. 
m). 3.68-3.76 (1H, m). 4.21 (2H, q, J=6.9H2), 4.88 (1H, q. J=6.6Hz), 6.59-6.61 (1H, m) , 6.79-6,83(1 H. m) , 7.05 (1H, 
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d, J=7.3H2),7.16(1H,brs) 
Reference Example 11 

5 Ethyl [2-(2-aminoethyl)-5-isopropylphenoxy]acetate 
hydrochloride 

[0082] To a solution of 26.4 g of ethyl [5>isopropyl-2-[2-(2,2.2-trrfluoroacetylamino)ethyl]phenoxy]acetate In a mixture 
of 300 mL of methanol and 15 mL of water was added 30.3 g of potassium carbonate. After the mixture was stirred at 
10 room temperature for 20 hours, the insoluble material was removed by filtration, and the filtrate was concentrated under 
reduced pressure. To the residue was added 300 mL of 35 % hydrogen chloride ethanol solution, and the mixture was 
stirred at room temperature for 3 hours. The reaction mixture was concentrated under reduced pressure to give a crude 
product of 24.8 g of ethyl [2-{2-aminoethyl)-5Hsopropylphenoxy]acetate hydrochloride. 
^H-NIVIR (DMSO-dg) 5 ppm: 

15 1.17 (6H. d. J=6.9Hz). 1.21 (3H, t, J=7.3Hz). 2.75-2.95 (3H, m). 2.95-3.05 (2H, m), 4.18 (2H. q. J=7.3Hz). 4.84 (2H, 
s), 6.75-6.79 (1H. m), 6.81 (1H. dd, J=7.9, 1.6Hz). 7.10 (1H. d, J=7.9Hz), 8.13 (3H, brs) 

Reference Example 12 

20 [0083] The following compound was prepared according to a similar manner to that described In Reference Example 
11. 

Ethyl 2-[2-(2-aminoethyl)-5-isopropylphenoxylproplonate hydrochloride 

25 [0084] 1H-NMR (CDCI3) 8 ppm: 

1.12-1.19 (9H. m). 1.54 (3H, d. J=6,5Hz), 2.75-3.11 (5H, m), 4.09-4.18 (2H, m), 5.06 (1H. q. J=6.5Hz), 6.71 (1H. s). 
6.78-6.82 (1H, m), 7.09 (1H. d, J=8.0H2), 7.93 {3H, brs) 

Reference Example 13 

30 

2-Hydroxy-4-isopropyibenzaldehyde 

[0085] To 1 00 mL of trifluoroacetic acid were added 25.39 g of 3-isopropylphenol and 26. 1 4 g of hexamethy lenete- 
tramine. After being stirred at 60"C for an hour, the reaction mixture was concentrated under reduced pressure. To the 

35 residue was added diluted hydrochloric acid, and the mixture was stirred at room temperature for 30 minutes. After 
the reaction mixture was extracted with ethyl acetate, the organic layer was washed with saturated aqueous sodium 
bicarbonate solution, and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under reduced 
pressure, and the residue was purified by column chromatography on silica gel teluent: ethyl acetate-hexane) to give 
6.69g of 2-hydroxy-4-isopropylben2aldehyde. 

40 iH-NMR(CDCl3)5ppm: 

. 1 .26 (6 H, d, J=6.9Hz), 2.92 (1 H, sept. J=6.9H2), 6.83-6.87 (1 H, m). 6.88 (1 H. dd, J=7.9, 1 .6Hz). 7.47 (1 H. d. J==7.9Hz). 
9.83 (1H,s), 11.03 (1H, brs) 

Reference Example 14 

45 

2-Benzyloxy-4-isopropylben2aldehvde 

[0086] 2-Hydroxy-4-isopropylbenzaldehyde (6.69 g) and 11 .26 g of potassium carbonate were suspended with 1 00 
mL of A/,W-dimethylfomfiamide, and 5.33 mL of benzyl bromide was added to the stirred mixture at room temperature. 

50 After the mixture was stirred at room temperature for 1 6 hours, the insoluble material was removed by filtration. To the 
filtrate were added 10 mL of water and 10 mL of diluted hydrochloric acid, and the mixture was extracted with ethyl 
acetate. After being washed with brine, the organic layer was dried over anhydrous magnesium sulfate. The solvent 
was removed under reduced pressure, and the obtained residue was purified by column chromatography on silica gel 
(eluent: ethyl acetate-hexane) to give 10.44 g of 2-benzyloxy-4-isopropylbenzaldehyde, 

55 iH-NMR(CDCl3)6ppm: 

1.25 (6H, d, J=6.9Hz). 2.88-2.97 (1H. m), 5.19 (2H, s). 6.90 (1H, s). 6.92 (1H, d, J=7.9Hz). 7.32-7.47 (5H. m), 7.79 
(1H, d. J=7.9Hz). 10.49 (1H,s) 
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Reference Example 15 

2"Benzvloxv-4-isopropy(-1-(2-nitrovinvl)ben2ene 

5 [0087] To 1 00 mL of nitromethane were added 1 0.44 g of 2-benzyloxy-4-isopropylben2aIdehyde and 4.71 g of am- 
monium acetate. After being stirred at external 10Q°C for 3 hours, the reaction mixture was concentrated under reduced 
pressure. The obtained residue was dissolved in ethyl acetate, and the organic layer was washed successively with 1 
mol/L hydrochloric acid, and saturated aqueous sodium bicarbonate solution, and dried over anhydrous magnesium 
sulfate. The solvent was removed under reduced pressure to give 9.45 g of 2-benzyloxy-4-isopropyl-1-(2-nltrovinyl) 

10 benzene. 

iH-NMR (CDCySppm: 

1,24 (6H, d, J=7.3Hz), 2.87-2.95 (1H, m). 6.21 (2H, s), 6.86-6.93 (2H, m). 7.33-7.48 (6H. m), 7.82 (1H, d, J=13.2H2), 
8.15 (IH.d. J=13.2Hz) 

IS Reference Example 16 

2-(2-Benzyloxy-4-isopropylphenyl)ethylamine 

[0088] To a stirred suspension of 3.01 g of lithium aluminum hydride in 1 00 mL of anhydrous diethyl ether was added 
20 dropwise a solution of 9.45 g of 2-benzyloxy-4-isopropyl-1-(2-nitrovinyl)benzene in 10 mL of diethyl ether under ice- 
cooling with stirring during 10 minutes. After the mixture was stirred for 1 hour, 63.5 mL of 2 mol/L sodium hydroxide 
solution was added dropwise to the stirred reaction mixture under Ice-cooling, and the mixture was stirred for 1 hour. 
To the mixture was added anhydrous sodium sulfate, and the mixture was stln-ed for 1 5 minutes. The insoluble material 
was filtered off through a diatomaceous earth, and 1 00 mL of water was added to the filtrate. The mixture was extracted 
2S with ethyl acetate, and the organic layer was washed successively with saturated aqueous sodium bicarbonate solution, 
and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure to give 
8.56 g of 2-(2-benzyloxy-4-isopropylphenyO-ethylamlne. 
iH-NMR(CDCl3)5ppm: 

1 .23 (6H. d, J=6.9Hz). 2.80 (2H. t. J=6.9Hz), 2.83-2.91 (1H, m). 2.96 (2H, t. J=6.9Hz), 5,07 (2H, s), 6,76-6.80 (2H, m), 
30 7.08 (1 H, d, J=7.3Hz). 7.29-7.47 {5H, m) 

Reference Example 17 

terf-Butyl A/-r2-(2-benzyloxv-4Hsopropvlphenvi)ethvil-carijamate 

35 

[0089] To 1 00 mL of tetrahydrof uran were added 8.56 g of 2-(2-benzyloxy-4-lsopropylphenyl)ethylamlne and 7.63 g 
of di-tert-butyl dicarbonate, and the mixture was stirred at room temperature for 1 2 hours. The solvent was removed 
under reduced pressure, and the obtained residue was purif ied by column chromatography on silica gel (eluent: ethyl 
acetate-hexane) to give 12.00 g of Terf-butyl AK2-(2-benzyloxy-4-lsopropylphenyl)ethyl]carbamate. 
40 iH-NMR(CDCl3)6ppm: 

1.23 (6H, d, J=6.9Hz), 1 .41 (9H, s), 2.76-2.91 (3H, m). 3.27-3.42 (2H. m), 4.69 (1H, brs). 5.08 (2H. s). 6.75-6.82 (2H. 
m). 7.07 (1H, d, J=7.9Hz), 7.30-7.48 (5H, m) 

Reference Example 18 

45 

terf-Butyl A/-[2-(2-hydroxy-4-isopropylphenyl)ethyl|-cari3amate 

[0090] fert-Butyl N-[2-(2-benzyloxy-4-isopropylphenyl)-ethyl]cart3amate (12.00 g) was dissolved in 1 50 mL of etha- 
nol. To the stirred solution was added 1.10 g of 10 % palladium on cariaon under ice-cooling, and the mixture was 
50 stirred under a hydrogen atmosphere and ordinary pressure at 30**C for 1 6 hours. The insoluble material was filtered, 
and the filtrate was concentrated under reduced pressure to give 6.66 g of ferf-butyl /^[2-(2-hydroxy-4-lsopropylphenyl] 
ethyljcarbamate. 
iH-NMR (CDCySppm: 

1.21 (6H. d, J=6.9Hz), 1 .45 (9H, s), 2.75-2.86 (3H, m), 3.25-3.32 (2H, m), 4.92 (1 H. brs). 6.65-6.71 {1H. m), 6.72-6.75 
55 (1H. m), 6,96 (1H. d. J=7.9Hz), 7.03 (1H, brs) 
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Reference Example 19 

Ethyl 4-[2-(2-tert-bi]toxycafbonylaminoethy()-5'isopropylphenoxy]butyrate 

[0091 J tert-Butyl A/-[2-(2-hydrDxy-4-lsopropytphenyl)ethyl]-cart)amate (0.234 g) and 0.11 6 g of potassium carbonate 
were suspended in 5 mL of N,N-dimethylformamide. To the stirred suspension was added dropwise 0.126 mL of ethyl 

4- bromobutyrate at room temperature, and the mixture was stirred at room temperature for 16 hours. To the reaction 
mixture were added 10 mL of 1 mol/L hydrochloric acid and then 20 mL of water, and the mixture was extracted with 
ethyl acetate. The organic layer was washed with brine, and dried over anhydrous magnesium sulfate. The solvent 
was removed under reduced pressure, and the obtained residue was purified by column chromatography on silica gel 
(eluent: ethyl acetate-hexane) to give 0.283 g of ethyl 4-[2-(2-teit-butoxycarbonylaminoethyl)-5-isoprDpy!phenoxy]- 
butyrate. 

^H-NMR(CDCl3)5ppm: 

1 .24 (6H. d, J=7.3Hz), 1 .26 (3H, t. J=7.3Hz), 1 .42 (9H, s), 2.10-2.19 (2H, m), 2.53 (2H, t, J=7.3H2), 2.72-2.79 (2H. m). 
2.81-2.89 (1H, m). 3.28-3.38 (2H, m). 4.02 (2H. t, J-6.OH2). 4.15 (2H, q, J=7.3Hz). 4.75 (1H. br s), 6.68-6.71 (1H, m). 
6.74-6.79 (1H, m). 7.04 (1H, d. J=7.6Hz) 

Reference Example 20 

Ethyl 4-[2-(2-aminoethyl)-5-isopropylphenoxy]butyrate hydrochloride 

[0092] 4-[2-(2-tert-Butoxycarbonylaminoethyl)-5-isopropylphenoxy]butyrate (0.283 g) was deissolved in 1 0 mL of 35 
% hydrogen chloride ethanol solution, and the mixture was stirred at room temperature for 5 hours. The solvent was 
removed under reduced pressure to give 0.235 g of ethyl 4-[2-(2-aminoethyl)-5-isopropylphenoxy]butyrate hydrochlo- 
ride. 

^H-NMR(DMSO-d6)8ppm: 

1.18 (3H. t, J=6.9H2), 1.19 (6H, d. J=6.9H2). 1.94-2.04 (2H. m), 2.78-2.89 (3H. m), 2.90-2.99 (2H, m), 4.01 (2H. t. 
J=6.3H2), 4.08 {2H, q, J=6.9Hz). 6.75-6.79 (1H, m). 6.81-6.85 (1H. m), 7.07 (1H, d, J=7.6Hz). 7.93 (3H, brs) 

Reference Example 21 

2-(2-Benzvloxv-4-isopropvlphenvOethy!amlne hydrochloride 

[0093] To a solution of 0.300 g of ferf-butyl /V-[2-(2-ben2yloxy-4-isopropylphenyl)ethyl]carbamate in 2 mL of ethanol 
was added 2 mL of 21 % hydrogen chloride ethanol solution at room temperature. After being stin-ed at the same 
temperature for 2 hours, the reaction mixture was concentrated under reduced pressure to give 0.261 g of 2-(2-ben2y- 
loxy-4-isopropylphenyl)ethylamine hydrochloride. 
iH-NIVIR(CDCl3)5ppm: 

1.20 (6H, d. J=6.9H2). 2.78-2.87 (1H, m). 3.04-3.12 (2H, m), 3.15-3.25 (2H. m), 5.10 {2H. s), 6.74 (1H, d, J=7.6Hz). 
6.78 (1H. s). 7.14 (1 H. d. J=7.6Hz). 7.33-7.48 (4H, m), 825 (3H, br s) 

Reference Example 22 

5- Carbamoyl-2-methoxvbenzenesulfonvl chloride 

[0094] To 1 733 g of chlorosulfonic acid was added in small portions 1 50 g of 4-methoxybenzamide under ice-cooling 
with stinging during 15 minutes, and the mixture was stinted at room temperature for 14 hours. After being stirred at 
50'C for additional 1.5 hours, the reaction mixture was dropped into 7 kg of ice. The precipitate was collected by 
filtration, washed with water and hexaneto give 230 g of 5-cari3amoyl-2-methoxybenzenesulfonyl chloride. 
^H-NMR (DMSO-dg) 6 ppm: 

3.81 (3H, s), 7.00 (1H, d. J=8.5Hz), 7.10 (IH. brs), 7.84 (1H. dd, J=8.5. 2.5Hz), 7.87 (1H. brs), 8.23 (1H, d, J=2.5Hz) 
Reference Example 23 
5-Cyano-2-methoxybenzenesulfonyl chloride 

[0095] 5-CartDamoyl-2-methoxybenzenesulfonyl chloride (150 g) was suspended In1800 mL of ethyl acetate. After 
21 9 mL of thionyl chloride was dropped to the stined suspension under ice-cooling, 2.3 mL of N,A/Ldimethylformamide 
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was added to the mixture. After being stirred at 55°C for 3 hours, the reaction mixture was concentrated under reduced 
pressure. To the residue were added ethyl acetate and water, and the separated organc layer was washed with water, 
saturated aqueous sodium bicarbonate solution, and brine, and dried over anhydrous magnesium sulfate. The solvent 
was removed under reduced pressure, and the obtained crude product was recrystatlized from ethyl acetate-hexane 
5 to give 86.8 g of 5-cyano-2-methoxybenzenesulfonyl chiorlde. iH-NIVIR (CDCI3) 5 ppm: 
4.16 (3H. s), 7.24 (1H, d. J=B.BH2). 7.96 (1H. dd. J=8.8, 2.2Hz). 8.28 (1H, d, J=2.2Hz) 

Reference Example 24 

^0 2'(l\^ethylthio)phenylboronic acid 

[0096] Magnesium (9.52 g) was suspended in 1 1 9 mL of tetrahydrofuran, and to the suspension were added 3.00 g 
of 2-bromothioanisole and about 20 mg of iodine. After the reaction was started by heating employing a dryer, 72 g of 
2-bromothloanisole was dropped to the mixture during 20 minutes. After being heated for 1 hour, the reaction mixture 

« was diluted with 1000 mL of tetrahydrofuran, and cooled to 0°C. To the mixture was added 1 02 mL of triisopropyl borate 
at the same temperature, and the mixture was stirred at room temperature for 4 hours. To the reaction mixture was 
added water, and the solvent was removed under reduced pressure. The residue was added 500 mL of 2 mol/L hy- 
drochloric acid, and the mixture was extracted with 300 mL of diethyl ether. The organic layer was extracted with 500 
mL of 2 mol/L aqueous sodium hydroxide solution, and the aqueous layer was acidified by addition of concentrated 

20 hydrochloric acid under ice-cooling. The residual diethyl ether was removed under reduced pressure, and the precip- 
itate was collected by filtration to give 45.95 g of 2-(methylthio)-phenylboronic acid. 
iH-NIVIR(DMSO-d6)5ppm: 

2.50 (3H. s). 6.21 -6.29 (2H, br s), 7.34 (1 H, td, J=7.3, 1 .3Hz), 7.42 (1 H. td, J=7.3, 1 .3Hz), 7.52 (1 H, dd, J=7.3, 1 .3Hz), 
8.01 (1H,dd,J=7.3,1.3Hz) 

25 

Reference Example 25 
Hydroxylammonium acetate 

30 [0097] To 1 00 mL of 50 % aqueous hydroxylamine solution was added slowly 86.6 mL of acetic acid under ice-cooling 
with stirring, and the mixture was stirred at the same temperature for 40 minutes, then at room temperature for 40 
minutes. After the reaction mixture was concentrated under reduced pressure, the residue was dissolved in 50 mL of 
ethanol, and the solution was concentrated under reduced pressure. To the residue was added toluene, and the mixture 
was concentrated under reduced pressure, and dried to give 76.4 g of hydroxylammonium acetate as a colorless solid. 

35 iH-NMR (DMSO-dg) 5 ppm: 
1.88 (3H,s), 7.63 (4H, brs) 

Reference Example 26 

^ 5-Cyano-A^[2-(4-hydrQxy-2-methoxymethQxyphenyl)ethyl]-2-methoxyben2enesulfonamide 

[0098] 4-(2-Aminoethyl)-3-methoxymethoxyphenol(12.3g) and 7.9 g of sodium bicartaonate were suspended in a 
mixture of 133 mL of tetrahydrofuran and 14.4 mL of water, to the suspension was added 1 8 mL portions of a solution 
of 14.50 g of 5-cyano-2'methoxybenzensulfonyl chloride in 180 mL of tetrahydrofuran every 10 minutes while the 
^5 intemal temperature was kept at 10-20"C. After being stirred at room temperature for 8 hours, the reaction mixture 
was purified by column chromatography on aminopropylated silica gel (eluent: ethyl acetate), and recrystatlized from 
ethyl acetate-diisopropyl ether to give 21.87 g of 5-cyano-N-[2-(4-hydroxy-2-methoxymethoxyphenyl)-ethyl]-2-meth- 
oxybenzenesutfonamide as a coloriess crystal. 
iH-NMR(CDCl3)8ppm: 

50 2.74 (2H. t, J=6.3Hz), 3.1 0-3.20 (2H. m), 3.40 (3H, s). 3.81 (3H, s), 4.85-4.95 (2H, m), 5.08 (2H. s), 6.38 (1 H, dd, J=8.2, 
2.2Hz), 6.59 (1H. d. J=2.2Hz), 6.87 (IH, d. J=8.2Hz), 7.00 (1H. d, J=8.5H2), 7.78 (1H, dd, J=8.5, 2.2Hz). 8.16 (1H, d, 
J=2.2Hz) 

Reference Example 27 

55 

Ethyl [2-[2-(5-cvano-2-methoxybenzenesulfonylamino)-ethyl]-5-isopropylphenoxylacetate 

[0099] To a stinred solution of 326 mg of ethyl [2-(2-aminoethyl)-5-isopropy(phenoxy]acetate hydorochloride and 
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0.452 mL of trlethylamine In a mbrture of 1 0 mL of tetrahydrof uran and 5 mL of water was added 238 mg of 5-cyano- 
2-methoxybenzenGsulfonyl chloride under Ice-cooling, and ttie mixture was stin-ed at room temperature for 6 hours. 
To the reaction mixture was added 30 mL of water, and the mixture was extracted with 120 mL of ethyl acetate. The 
organic layer was washed with 1 00 mL of water, and 100 mL of brine, and dried over anhydrous magnesium sulfate. 
The solvent was removed under reduced pressure, and the residue was purified by column chromatography on silica 
gel (eluent: ethyl acetate-hexane) to give 343 mg of ethyl [2-[2-(5-cyano-2-methoxybenzenesutfonylamino)ethyl]-5-iso- 
propylphenoxyjacetate. 
^H-NMR(DMSO-d6)5ppm: 

1.14 (6H. d, J=6.9Hz), 1 .19 (3H. t, J=7.3H2), 2.60-2.70 (2H, m). 2.78 (1 H, sept, J=6.9Hz). 3.02-3.07 (2H, m). 3.94 (3H, 
s), 4.1 5 (2H, q, J=7.3Hz). 4.70 (2H, s), 6.65 (1 H, d, J=1 .7Hz), 6.71 (1 H, dd, J=7.6. 1 ,7Hz), 6.95 (1 H. d, J=7.6Hz). 7.35 
(1H, d, J=8.5Hz), 7.49 (1H. brs), 8.00-8.10 (2H, m) 

Reference Example 28 

[0100] The following compounds were prepared according to a similar manner to that described In Reference Ex- 
ample 26 or 27. 

Ethyl 4-[2-[2-(5-cyano-2-methoxybenzenesulfonylamino)-ethyl]-5-isopropylphenoxvlbutvrate 
[0101] iH-NMR(CDCl3)5ppm: 

1 .22 (6H, d, J=6.9HZ). 1 .27 (3H. t, J=7.3Hz), 2.01 -2.09 (2H. m), 2.44 (2H. t. J=7.3Hz), 2.76 (2H. t, J=6.6Hz), 2.80-2.90 
(1H, m), 3.11-3.19 (2H. m), 3.79 (3H, s), 3.94 (2H, t, J=6.0Hz), 4.16 (2H, q. J-7.3Hz). 4.99 (1H, t, J=5.7Hz), 6.64-6.68 
(1H, m), 6.71-6.76 (1H, m), 6.94 (IH, d. J=7.6Hz). 6.99 (1H, d. J=8.8Hz), 7.78 (1H. dd, J=8.8, 2.2 Hz). 8.20 (1H, d. 
J=2.2Hz) 

A/-[2-(2-Benzvloxv-4-lsopropylphenvl)ethyll-5-cvano-2-methoxvbenzenesulfonamlde 
[0102] 1H-NMR (CDCy 5 ppm: 

1.23 (6H, d, J=6.9Hz), 2.76-2.91 (3H, m). 3.14-3.21 (2H, m), 3.66 (3H, s), 4.85,4.91 (1H, m), 4.98 (2H. s), 6.74-6.79 
(2H, m), 6.92 (IH, d, J=:8.5Hz), 6.97 (IN. d, J=8.2Hz), 7.29-7.43 (5H, m). 7.73 (IH, dd, J=8.5, 1.9Hz). 8.15 (IH, d, 
J=1.9Hz) 

Ethyl 2-[2-r2-(5-cyano-2-methoxybenzenesutfonvlamlno)-ethvll-5-lsopropylphenoxvlprDpionate 
[0103] IR-NMR (CDCIg) 5 ppm: 

1.16-1.22 (6H. m), 1.23-1.29 (3H. m), 1.57 (3H, d. J=.6.8H2), 2.68-2.96 (3H, m). 3.16- 3.37 (2H. m), 3.73 (3H, s), 
4.15-4.24 (2H, m), 4.77 (IH, q. J=6.8H2). 5.26 (1H, t, J=5.7Hz). 6.51-6.53 (IH, m). 6.72-6.76 (IH. m), 6.90 (IH. d, 
J=7.6H2), 6.98 (IH. d. J=8.6Hz). 7.77 (IH, dd. J=8.6, 3.2Hz), 8.30 (IH, d. J=3.2 Hz) 

Reference Example 29 

4-[2-(5-Cyano-2-methoxybenzenesulfonylamino)ethyl]-3-methoxymethoxyphenyl trifiuoromethanesulfonate 

[0104] To a stin-ed solution of 21 .87 g of 5-cyano-W-[2-(4-hydroxy-2-methoxymethoxyphenyl)ethyl]-2-methoxyben- 
zenesulfonamide and 10.21 g of A/,N-dimethylaminopyridine in 230 mL of dichloromethane was added 9.38 mL of 
trtfluoromethanesulfonic anhydride under ice-cooling. The mixture was stln-ed for 1 hour, and about 50 g of crushed 
Ice was added to the reaction mixture. The mixture was concentrated under reduced pressure to remove dichlorometh- 
ane. and the residue was poured into a mixture of 500 mL of ethyl acetate and 200 mL of water. The organic layer was 
separated, washed with water, dried over anhydrous magnesium sulfate, and filtered. The filtrate was concentrated 
under reduced pressure, and the residue was recrystallized from ethyl acetate-diisopropyl ether to give 24.75 g of 

4-[2-(5-cyano-2-methoxybenzenesulfonylamino)ethyl]-3-methoxymethoxyphenyl trifiuoromethanesulfonate asacolor- 
less powder. 

iH-NMR (CDCySppm; 

2.86 (2H, t, J=6.6Hz), 3.15-3.25 (2H, m). 3.44 (3H. s), 3.86 (3H. s). 4.89 (IH, t. 3=6.0Hz), 5.16 (2H, s), 6.86 (IH, dd, 
J=8.5. 2.2H2), 7.00-7.05 (2H, m), 7.12 (IH. d, J=8.5Hz). 7.81 (IH, dd, J=8.5. 2.2Hz). 8.20 (IH, d, J=2.2Hz) 
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Reference Example 30 

5<)yanO"2-methoxy'N'[2-(3-methoxvmethoxy-2'-methvlthiobiphenvl-4"Vl)ethvn 

5 [0105] A mixture of 24.75 g of 4-[2-(5-cyano-2-methoxybenzenesulfonylamino)ethyl]-3-methoxymethoxyphenyl trif- 
luoromethanesulfonate, 8.32 g of 2-(methylthio)phenylboronic acid, 2.73 g of tetral<is(triphenylphosphine)pallaclium 
(0), 728 mg of tetra-n-butylammonium bromide, 10.00 g of sodium carbonte, 48 mL of water and 285 mL of toluene 
was heated under an argon atmosphere at 85°C for 15 hours. The precipitate was collected by filtration, washed 
successively with ethyl acetate and water to give 19.74 g of 5-cyano-2-methoxy-N-[2-{3-methoxymethoxy-2'-methyl- 

10 thiobiphenyl-4-yl)ethyl]ben2enesulfonamide as an yellow powder. 
^H-NMR (CDCySppm: 

2.40 (3H, s), 2.88 (2H. t, J=6.3Hz). 3.19-3.27 (2H, m), 3.43 {3H. s), 3.82 (3H. s). 5.04 (1H, t. J=5.7H z). 5.17 (2H, s), 
6.95-7.05 (2H, m). 7.08 (1 H, d, J=7.6H2), 7.10-7.25 (3H, m). 7.25-7.30 (1H. m), 7.30-7.40 (1H, m). 7.79 (1H, dd, J=8.8, 

2.2Hz), 8.22 (1H.d.J=2.2H2) 

15 

Reference Example 31 

[01061 The following compound was prepared according to a similar manner to that described in Reference Example 
30. 

20 

A/-teff'Butyi-4'-[2'(5-cyano-2-methoxybenzenesulfonylaminQ)-ethyll-3'-methoxymethoxybiphenvl-2-sulfonamide 
[0107] iH-NMR(CDCl3)6ppm: 

1.01 (9H, s). 2.89 (2H, t, J=6.6Hz). 3.23 (2H, m), 3.43 (3H, s). 3.79 (1H. s), 3.96 (3H. s). 4.99 (1H. t, J=6.0Hz), 5.22 
25 (2H, s), 7.06 (1H, dd.J=7.6, 1.6Hz). 7.09 (1H, d, J=8.8Hz), 7.15 (1H, d. J=7.6H2), 7.28-7.35 (2H. m), 7.49 (1H. td, 
J=7.6, 1.3Hz), 7.57 (1H, td, J=7.6, 1.3Hz), 7.82 (1H, dd, J=8.8, 2.2 Hz), 8.17 (1H, dd, J=:7.6, 1.3Hz), 8.22 (1H, d, 
J=2.2Hz) 

Reference Example 32 

30 

5-Cyano-2-methoxy-AK2-(3',4',5'-trifluoro-3-methoxymethoxvbiphenyl-4-yl)ethynbenzenesulfonamide 

[01 08] A mixture of 1 0.0 g of 4-[2-(5-cyano-2-methoxybenzenesulfonylamino)ethyl]-3-methoxymethoxyphenyl 
trifluoromethanesulfonate, 5.33 g of bis (pinaco(ato) diboron 467 mg of 1 ,1'-bis(dlphenylphosphino)ferrocenepaIIadium 
35 (II) dichloride dichloromethane complex, 317 mg of 1 ,1'-bis-(dlphenylphosphino)fen'ocenepalladium(ll), 5.61 g of po- 
tassium acetate, and 113 mL of 1,4-dioxane was stin-ed under an argon atmosphere at BO'^C for 15 hours. To the 
reaction mixture were added 4.02 g of 1-bromo-3,4,5-trlfluoroben2ene, 467 mg of 1,1'-bls(diphenylpho£phlno)fer- 
rocenepalladium(ll) 

dichloride dichloromethane complex, 12.14 g of potassium phosphinate, and 40 mL of 1 ,4-dioxane. The mixture was 
40 stirred under argon atmosphere at SO^C for 24 hours, and ethyl acetate and water were added to the reaction mixture. 
The organic layer was separated, washed with water, dried over anhydrous magnesium sulfate, and filtered. The filtrate 
was concentrated under reduced pressure, and the residue was purified by column chromatography on amlnopropylat- 
ed silica gel (eluent: ethyl acetate-hexane) to give 1 0.09 g of 5-cyano-2-methoxy-A/-[2-(3',4',5'-trif luoro-3-methoxymeth- 
oxybiphenyl-4-yl)ethyl]-benzenesulf6namide. 
45 iH.NMR(CDCl3)5ppm: 

2.87 (2H, t, J=6.6Hz), 3.18-3.26 (2H, m), 3.46 (3H, s), 3.85 (3H, s), 4.92 (1H. t, J=6.0Hz). 5.21(2H, s). 7.02(1H, d, 
J=8.5Hz), 7.06 (1H, dd,J=7.9, 1.6Hz), 7.10-7.20 (4H, m). 7.79 {1H, dd, J=8.5, 2.2Hz), 8.20 (1H, d, J=2.2Hz) 

Reference Example 33 

so 

5-CyanQ-Af-f2-(2'-methanesulfonyl-3-methoxvmethoxvbiphenyl-4-yl)ethvn-2-methoxvbenzenesulfonamide 

[0109] To a stirred suspension of 26.44 g of 5-cyano-2-methoxy-N-[2-(3-methoxymethoxy-2'-methylthiobiphenyl-4-yl) 
ethylj-benzenesulfonamide and 35.6 g of sodium bicarbonate in a mixture of 530 mL of acetone and 1 06 mL of water 
55 was added two portions of 81 .5 g of OXONE (trademaric) every 15 minutes under Ice-cooling. The mixture was stin-ed 
under the same condition for 3 hours, and 100 mL of diethyl ether, 100 mL of water, and saturated aqueous sodium 
sulfate solution were added to the stinred reaction mixture under ice-cooling. The obtained mixture was concentrated 
under reduced pressure to remove acetone, and SOOmL of water, and diethyl ether-hexane were added to the stirred 
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residue under ice-cooling. The mixture was stirred for 30 minutes, and the preciprtate was collected by filtration, washed 
with water and diethyl ether-hexane to give 27.1 g of 5-cyano-A/-{2-(2'-methanesulfonyl-3-methoxymethoxybiphenyl- 

4- yl)ethyl]-2-methoxybenzenesulfonamide as a white powder 
iH-NMR (Dl^SO-dg) 5 ppm: 

2.65-2.75 (2H, m). 2.79 (3H, s), 3.05-3.15 (2H. m), 3.30-3.35 (3H, m). 4.00 {3H, s), 5.15 (2H, s). 6,94 (1H, dd, J=7.6. 
1.6H2). 7.06 (1H, d, J=1.6H2), 7.16 (1H, d. J=7.6Hz). 7.35-7.45 (2H, m). 7.66 (1H, td. J=7.6, 1.3H2), 7.70-7.80 (2H, 
m), 8.05-8.15 (3H,m) 

Reference Example 34 

5- Cyano-N-[2-(3-hydroxy-2'-methanesulfonylbiphenyl-4-yl)-ethyl]-2-methoxybenzenesulfonamide 

[0110] To a suspension of 14.89 g of 5-cyano-N-[2-(2'-methanesulfonyl-3-methoxymethoxybipheny!-4-yl)ethyl]- 
2-methoxyben2enesulf onamlde in a mixture of 30 mL of isopropanol and 90 mL of tetrahydrof uran was added 1 1 .7 mL 
of concentrated hydrochloric acid. After being stirred at 50®C for 2 hours, the reaction mixture was dilutedwith 50 mL 
of water, and extracted with 150 mL of ethyl acetate. The organic layer was washed with saturated aqueous sodium 
bicarbonate solution, and brine, dried over anhydrous magnesium sulfate, and filtered. The filtrate was concentrated 
under reduced pressure, and the residue was purified by column chromatography on aminopropylated silica gel (eluent: 
ethyl acetate-methanol) to give 1 0.22 g of 5-cyano-N-[2-(3-hydroxy-2'-methanesulf onylbiphenyl-4-yl)ethyll-2-methoxy- 
benzenesulfonamide as a colorless amorphous product, ^H-NMR (CDCI3) 6 ppm: 

2.69 (3H, s), 2.87 (2H, t, J=6.9Hz), 3.20-3.30 (2H, m). 3.98 (3H, s), 5.34 (1H, t, J=5.7H2), 5.93 (1H, s), 6.88 (1H, dd, 
J=7.6, 1.6H2), 6.97 (1H. d, J=1 .6Hz), 7.05-7.15 (2H, m), 7.33 (1H. dd, J=7.6. 1 .3H2), 7.56 (1H, td. J=7.6, 1 .3H2). 7.65 
(1H. td. J=7.6, 1.3H2), 7.82 (1H, dd, J=8.5. 2,2H2), 8.15-8.25 (2H, m) 

Reference Example 35 

[0111] The following compounds were prepared according to a similar manner to that described in Reference Ex- 
ample 34. 

5-Cyano-2-methoxy-M-[2-(3'.4',5'-trif!uoro-3-hydroxybiphenyl-4-yl)ethyllben2enesulfonamide 
[0112] ^H-NMR (DMSO-dg) 5 ppm: 

2.64 {2H, t, J=7.3H2), 3.07 (2H, t, J=7.3H2), 3.96 (3H, s), 6.93 (1H, d, J=1.9H2), 6.99 (1H, dd, J=7.6, 1.9H2). 7.05 (1H, 
d. J=7.6H2), 7.35 (1H, d, J=8.5H2), 7.40-7.50 (2H, m), 7.95-8.05 (2H, m) 

M-ferf-Butyl 4'-[2-(5-cyano-2-methoxybenzenesulfonylamino)-ethyl]-3'-hydroxybiphenyi-2-sulfonamide 
[0113] IH-NIVIR (CDCI3) 5 ppm: 

1 .00 (9H, s), 2.87 (2H. t. J=6.6H2), 3.23 (2H, m), 3.98 (3H, s), 5.28 {1H, t. J=5.7H2), 6.10 (1H. s), 6.91 (1H, dd, J=7.6. 
I.6H2), 7.06 (1H, d, J=1.6Hz), 7.10 (1H, d, J=8.5H2), 7.13-7.20 (2H. m), 7.29 (1H, dd, J=7.6, 1.3Hz). 7.48 {1H, td. 
J=7.6, 1 .3Hz). 7.56 (1 H, td. J=7.6. 1 .3H2). 7.82 (1 H. dd, J=7.6, 1 .3H2). 8.1 4 (1 H, dd, J=8.5, 2.2H2), 8.21 (1 H, d, J=2.2Hz) 

Reference Example 36 

[0114] The following compound was prepared according to the similar manner to that described in Reference Ex- 
ample 32 and 34. 

Methyl 4'-[2-(5-cyano-2-methoxyben2enesulfonylamino)-ethyl]-3'-hydroxyblphenyl-2-carboxylate 
[0115] 1H-NMR (CDCI3) 6ppm: 

2.84 (2H, t, J:=6.3H2). 3.20-3.30 (2H, m), 3.70 (3H, s), 3.90 (3H. s), 5.53 (1H, t, J=5.4H2). 5.93 (1H, br), 6.67 (1H, d, 
J=1 .6H2), 6.78 (1 H. dd, J=7.9. 1 .6H2), 7.00-7.05 (2H, m), 7.41 (1 H, td. J=7.6, 1 .3H2). 7.51 (1 H. td, 3=7.6. 1 .3H2), 7.73 
(1H. dd. J=8.8, 2.2H2), 7.77 (1H. dd. J=7.6, 1.3H2), 8.21 (IH, d, J=2.2 H2) 
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Reference Example 37 

Ethyl r4-r2-(5K:vanO'2-methoxybenzenesulfonvlamino)-emvn-2'-methanesulfonvlbiphenvl^ 

[01161 To a solution of 6.72 g of 5-cyano-N-[2-(34iydroxy-2*-methanesulfonylbiphenyl-4-yl)ethyl]-2-methoxyben2e- 
nesulfonamlde in 57 mL of A/^W-dimethytfonmamide were added 2.46 mL of /V, W-diisopropylethylamine and 1 ,37 mL of 
ethyl bromoacetate. After being stirred at 50°C for 1 5 hours, and the reaction mixtu re was pou red into 1 00 mL of water, 
and extracted with a mixture of 150 mL of ethyl acetate and 20 mL of toluene. The organic layer was washed with 
water and brine, dried over anhydrous magnesium sulfate, and filtered. The filtrate was concentrated under reduced 
pressure, and the residue was purified by column chromatography on aminopropylated silica gel (eluent: ethyl acetate- 
hexane) to give 2.96 g of ethyl [4-[2-(5-cyano-2-methoxybenzenesulfonylamino)ethylJ-2*-methanesulfonylblphenyl- 
3-yloxy]acetate as an amorphous product. 
lH-NMR(CDCl3)5ppm: 

1 .28 (3H, t, J=6.9Hz), 2,59 (3H. s), 2.95 (2H, t. J=6.6Hz). 3.30-3,60 {2H, m). 3.99 (3H, s), 4.23 (2H. q. J=6.9Hz), 4.68 
(2H, s). 5.43 {1H, t, J=6.3Hz). 6.95 (1H, dd, J=7.6, 1.6Hz), 7.04 (1H. d. J=1.6Hz), 7.09(1 H, d. J=8.5Hz), 7.20(1 H, d. 
J=7.6Hz). 7.36 (1H. dd, J=7.6, 1.3Hz), 7.57 (1H.td. J=7.6, 1.3Hz), 7.65 (1H, td, J=7.6, 1.3Hz), 7.80 (1H, dd, J=8.5, 
2.2Hz). B.20-8.25 (2H. m) 

Reference Example 38 

[0117] The following compounds were prepared according to a similar manner to that described in Reference Ex- 
ample 37. 

Ethyl [4-[2-(5K;yano-2-methoxybenzenesulfonylamino)ethyll-3\4\5'-trifluorobiphenyt-3-yloxy]acetate 
[0118] iH-NMR(CDCl3)5ppm: 

1.32 (3H, t. J=7.3Hz), 2.92 (2H. t. J=6.6H2), 3.30 (2H. q, J=6.6Hz), 3.88 (3H, s), 4.27 (2H, q, J=7.3Hz). 4.68 (2H, s). 
5.26 (1H, t, J=6.6Hz), 6.78 (1H, d, J=1.6Hz), 7.00-7.14 (4H, m), 7.16 (1H, d. J=7.6Hz), 7.78 (1H, dd, J=8.8, 2.2Hz), 
8.20 (1H, d, J=2.2H2) 

Methyl 4'-[2-(5K:vano-2-methoxybenzenesulfonvlamino)-ethvll-3'-ethoxycarbonyimethoxvbiphenyl-2^ 
[0119] ^H-NMR (CDCI3) 5 ppm: 

1 .29 (3H, t. J-6.9HZ), 2.91 (2H, t, J=:6.3Hz), 3.25-3.35 (2H, m). 3.68 (3H. s), 3.89 (3H, s), 4.25 (2H. q, J=6.3Hz). 4.59 
(2H. s). 5.33 (1H, t, J=6.0Hz), 6.66 (1H, d, J=1.6H2). 6,88 (1H. dd. J=7.6, 1.6Hz). 7.05 (1H, d, J=8.5Hz), 7.08 (1H. d, 
J=7.6Hz), 7.30 (1 H, dd. J=7.6, 1 .3Hz), 7.42 (1 H, td. J=7.6, 1 .3Hz), 7.53 (1 H, td, J=7.6, 1 .3Hz). 7.75-7.85 (2H, m). 8.22 
(IH.d. J=2.2Hz) 

Ethyl [2'-feff-butylsulfamoyl-442'(5-cyano-2-methoxybenzenesulfonylamlno)ethyllbiphenyl-3-vloxy]ace 
[0120] 1H-NMR (CDCI3) 5 ppm: 

0.94 (9H, s), 1 .31 (3H, t, J=7.3Hz). 2.94 (2H, t. J=6,6Hz), 3.32 (2H. m), 3.86 (1 H, s), 3.99 (3H, s), 4.27 (2H. q. J=7.3Hz). 
4.72 (2H. s), 5,28 (1H, t, J=6.3Hz), 6.94 (1H, dd, J=7.6. 1.9Hz). 7.08 (1H. d. J-B.BHz). 7.22 (1H. d, J=1.3Hz), 7.24 
(IH, d, 3=7.6HZ), 7.33 (1H. dd, J=7.6, 1.3Hz), 7.48 (1H, td, J=7.6. 1.3H2). 7.56 (1H, td, J=r7.6. 1.3Hz), 7.81 (1H, dd, 
J=8.8, 2.2Hz), 8.17 (IH. dd, J=7.6, 1.SHz), 8.21 (IH, d, J=2.2Hz) 

Reference Example 39 

[2-[2-(5-Cyano-2-methoxybenzenesulfonylamino)ethyll-5-isopropylphenoxylacetic acid 

[0121] To a solution of 4.52 g of ethyl [2-[2-(5-cyano-2-methoxybenzenesulfonylamino)ethyll-5-lsopropylphenoxy] 
acetate in ethanol was added 12.3 mL of 2 mol/L sodium hydroxide solution to neutralize. After being stirred at room 
temperature for3 hours, the reaction mixture was concentrated, and 1 mol/L hydrochloric acid was added to the residue. 
After the mixture was extracted with ethyl acetate, the organic layer was washed with water and brine, and dried over 
anhydrous magnesium sulfate. The solvent was removed under reduced pressure to give 4.16 g of [2-[2-(5-cyano- 
2-methoxybenzenesutfonylamino)ethyI]-5-isopropylphenoxy]acetic acid. 
iH-NMR(CDCl3) 5ppm: 

1 .22 (6H. d, J=6.3H2). 2.80-2.89 {3H, m), 3.18-3.24 (2H, m), 3.74 (3H, s), 4.68 (2H. s), 5,35 (1 H, t, J=5.7Hz), 6.58-6.62 
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(1H. m). 6.80 (1H, d.J=7.3Hz). 6.97 (1H. d. J=7.3Hz), 6.99 (1H, d. J=8.5H2). 7.30-8.10 (2H. m), 8.18 (1H. d, J=2.2Hz) 
Reference Example 40 

[01221 The following compound was prepared according to a similar manner to that described In Reference Example 
39. 

4-[2-(5-Cyano-2-methoxybenzenesulfony1amino)ethytl-3\4\5'-trlfluoroblphenyl-3-vloxvlaceticad 
[0123] iH-NMR (DMSO-dg) 5 ppm: 

2.71 (2H. t, J=7.3Hz), 3.05-3.20 (2H, m), 3.93 (3H, s). 4.78 (2H. s), 7.10-7.15 (2H, m). 7.19 (1H, dd, J=7.9, 1.6Hz), 
7.30-7.35 (1H, m). 7.60-7.75 (3H, m). 8.00-8.05 (2H, m). 12.5-13.5 (1H, br) 

Reference Example 41 

Ethyl [2-[2-[2-(5-cvano-2-mettioxvbenzenesutfonvlamino)-ethvn-5-lsopropylphenoxv]acetvlamlno1acetate 

[0124] To a stirred solution of 0.3 g of [2-[2-(5-cyano-2-methoxybenzenesulfonylamino)ethyl]-5-lsopropylphenoxy] 
acetic acid, 0.107 g of glycine ethyl ester hydrochloride and 0.103 g of 1-hydroxybenzotriazole monohydrate In N,N- 
dimethylformamlde were added 0.106 mL of triethylamlne and 0.146 g of 1 -[3-(dlmethylamino)propyl]-3-ethy!carbod- 
ilmlde hydrochloride under Ice-cooling, and the mixture was stirred at room temperature for 15 hours. To the reaction 
mixture was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with 1 mol/ 
L hydrochloric acid, saturated aqueous sodium blcart)onate solution, water and brine, and dried over anhydrous mag- 
nesium sulfate. The solvent was removed under reduced pressure, and the obtained residue was purified by column 
chromatography on silica gel (eluent: ethyl acetate-hexane) to give 0.33 g of ethyl [2-[2-[2-(5-cyano-2-methoxybenze- 
nesulfonylamino)ethyl]-5-lsopropylphenoxy]-acetyiamino]acetate 
iH-NMR(CDCl3)6ppm: 

1 .22 (6H. d, J=7.3Hz), 1 ,31 (3H, t. J=7.3Hz). 2.80-3.00 (3H, m), 3,17-3.24 (2H, m). 3.91 (3H, s), 4.1 6 (2H, d, J=5,5Hz), 
4.27 (2H. q. J=7.3Hz). 4.53 (2H. s), 5.24 (1H. t. J=6.3Hz), 6.68 (1H, d, J=1.1Hz). 6.83 (1H. dd, J=7.9. 1.1 Hz). 7.01 
(1H. d. J=7.9Hz), 7.05 (1H, d. J=8.4Hz). 7.80 (1H, dd, J=8.4, 2.2Hz), 8.21 (1H, d. J=2.2Hz) 

Reference Example 42 

[01 25] The following compound was prepared according to a similar manner to that described In Reference Example 
41. 

Ethyl 3'[2-f4-[2-(5"Cyano-2-methoxybenzenesulfonvlamino)-ethvl]-3'.4'.5'-trifluorobiphenvl-3-vioxv] 
acetylaminoproplonate 

[0126] iH-NMR (DMSO-dg) 6 ppm: 

1 .14(3H. t, J=7.3H2), 2.78 (2H. t, J=6.9Hz), 3.12 (2H, q, J=6,9Hz), 3.35-3.45 (2H, m), 3.93 (3H. s). 4.01 (2H, q, J=7.3Hz). 
4.59 (2H, s), 7.10-7.20 (2H. m). 7.22 (1H. dd. J=7.9, 1.6Hz), 7.34 (1H. d. J=8.6Hz). 7.61-7.66 (IH, m), 7.67-7.75 (2H, 
m), 7.87 (IH. t. J=6.0Hz), 8.00-8.05 (2H, m) 

Reference Example 43 

2-[2-[2-(5-Cyano-2-methoxybenzenesulfonylamlno)ethyn-5-isopropylphenoxy]acetamide 

[0127] A mixture of 0.1 69 g of [2-[2-(5-cyano-2-methoxybenzenesulfonylamino)ethylI-5-isopropylphenoxy]acetlc ac- 
id, 41.8 mg of ammonium chloride, 79.2 mg of 1-hydroxybenzotriazole monohydrate, 0.272 mL of N,N-diisopropyi- 
ethylamine and 0.112 g of 1-[3-(dimethylamino)propyl)-3-ethylcart5odiimide hydrochloride was stirred at room temper- 
ature for 27 hours. The reaction mixture was diluted with water, and extracted with ethyl acetate. The organic layer 
was washed with saturated aqueous sodium bicarbonate solution and brine, and dried over anhydrous magnesium 
sulfate. The solvent was removed under reduced pressure, and the obtained residue was purified by column chroma- 
tography on aminopropylated silica gel (eluent: dichloromethane-ethyl acetate) to give 151 .4 mg of 2-[2-[2-(5-cyano- 
2-methoxybenzenesulfonylamlno)ethyl]-5-isopropylphenoxy]acetamide. 
IH-NIVIR (00013)6 ppm: 

1 .22 (6H, d. J=7.3Hz). 2.83-2.92 (3H. m), 3.14-3.21 (2H, m), 3.90 (3H, s). 4.51 (2H, s), 5.21 (IH. brs). 5.87 (1H.br s). 
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6.70 (1H, d, J=1 .3H2), 6.80 (1H, br s), 6.82 (1H, dd. J=7.9. 1 .3H2), 7.00 (1H, d. J=7.9H2), 7.06 (1H, d, J=B.5Hz), 7.81 
{1H, dd. J=8.5, 1.9Hz). 8,17 (1H, d, J=1.9H2) 

Reference Example 44 

5 

[0128] The following compounds were prepared according to a similar manner to that described in Reference Ex- 
ample 43. 

2-[2-[2-(5-Cyano-2-methoxybenzenesulfonylamino)ethyll-S-isopropylphenoxy)-A/,A/-dimethylacetamide 

w 

[0129] ^H-NMR (CDCI3) 5 ppm: 

1 .22 (6H, d, J=6.9Hz), 2.80-2.90 (3H. m). 2.99 (3H, s), 3.06 (3H, s), 3.21-3.28 (2H, m), 3.80 (3H, s), 4.67 (2H. s), 5.71 
{1 H. t, J=6.0Hz), 6.64 (1 H. d. J=1 .3Hz), 6.77 (1 H, dd, J=7.6, 1 .3Hz), 6.95 (1 H, d, J=7.6H2), 6.99 (1 H. d. J=8.5Hz), 7.76 

(1H. dd, J=B.5. 2.2H2), 8.18 {1H, d, J=2.2Hz) 

15 

5-Cyano-N-[2-[4-isopropyl-2-(2-mofpholin-4-yl-2-oxoetlioxy)-phenyl]ethyl]-2-methoxybenzenesulfonamide 
[0130] iH-NMR (CDCI3) 5 ppm: 

1.22 {6H, d, J=6.9H2), 2.79-2.90 (3H, m). 3.22 (2H. q. J=6.0Hz). 3.50-3.56 (2H. m), 3.60-3.72 (6H. m). 3.82 (3H, s), 
20 4.68 (2H, s). 5.47 (1 H, t.J=6.0H2). 6.66 (1 H, d, J=1 .SHz). 6.79 (1 H. dd, J=7.9, 1 .3H2). 6.96 (IH. d. J=7.9Hz). 7.00 (1 H, 
d, J=:8.5Hz), 7.77 {1H, dd. J=8.5, 2.2H2), 8.18 (IH. d, J=2.2Hz) 

Reference Example 45 

25 (4-lsopropylphenyl)acetonitrile 

[0131 ] To a stirred solution of 1 00 g of 4-isopropylbenzyl chloride in 1 500 mL of A/, Aklimethylformamide was added 
32.0 g of sodium cyanide under Ice-cooling. The mixture was stirred at 70**C for 4 hours, and water was added to the 
reaction mixture. The mixture was extracted with ethyl acetate, and the organic layer was washed with water and brine, 
30 and dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure to give 96.5 g of 
(4Hsopropylphenyl)acetonitrite. ^H-NMR (CDCI3) 5 ppm: 
1.24 (6H, d, J=6.9H2). 2.91 (IH. sept, J=6.9H2), 3.70 (2H, s), 7.22-7.27 (4H, m) 

Reference Example 46 

35 

2-(4-lsopropylphenyl)ethylamlne hydrochloride 

[0132] To 1000 mL of 1 .0 mol/L boran-tetrahydrofuran complex was added dropwise a solution of 79.6 g of (4-iso- 
propylphenyl)-acetonitrile In 400 mL of tetrahydrofuran under ice-cooling with stirring, and the mixture was strred at 

^ room temperature for 2 hours. To the stirred reaction mixture was added 500 mL of methanol under Ice-cooling during 
30 minutes, and the mixture was stirred at the same temperature for 20 minutes. After the reaction mixture was con- 
centrated under reduced pressure, to the residue were added isopropanol and 500 mL of 2mol/L hydrochloric acid. 
The solvent was removed under reduced pressure, and the residue was recrystallized from 
isopropanol-dlisopropyl ether to give 41 .5 g of 2-(4-lsopropylphenyl)ethylamine hydrochloride, 

45 1 H-NMR (DMSO-dfi) 6 ppm: 

1.18 (6H. d. J=6.9H2), 2.81-2.92 (3H, m). 2.96-3.05 (2H. m). 7.14-7,26 (4H. m), 8.05 (3H, br s) 

Reference Example 47 

so 2,2.2-Trifluoro-N-[2-(4-isopropylphenyl)ethyOacetamlde 

[0133] To a stin-ed solution of 2.59 g of 2-(4-isopropylphenyl)ethylamine in 10 mL of N.N-dimethylformamide were 
added 4.0 mL of triethylamine and 1 .95 mL of trifluoroacetic anhydride under ice-cooling, and the mixture was stin-ed 
at room temperature for an hour. To the reaction mixture were added water and 1 0 mL of 1 mol/L hydrochloric acid, 
55 and the mixture was extracted three times with 20 mL of ethyl acetate. The organic layers were combined and washed 
with water, saturated aqueous sodium bicarbonate solution, and brine. The mixture was dried over anhydrous mag- 
nesium sulfate, and the solvent was removed under reduced pressure. Hexane was added to the residue, and the 
crystal was collected by filtration to give 2.39 g of 2,2,2-trifluoro-AK2-(4-isopropylphenyl)ethyl]acetamide. 
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^H-NMR(CDCl3)5ppm: 

1.24 (6H. d. J=6.9Hz). 2.79-2.96 (3H, m). 3.60 (2H, q. J=6.6H2), 6.33 (1H. brs), 7,11 (2H. d, J=7.9Hz). 7.20 (2H. d, 

J=7.9Hz) 

5 Reference Example 48 

5-lsopropvl-2-r2-(2.2,2-trifluQroacetvlamino)ethvll- benzenesulfonyl chloride 

[0134] Chlorosulfonic acid (2.05 mL) was added to 1 .6 g of 2,2,2-trifluoro-A/-[2-(4-isopropylphenyl)ethyOacetamide, 
10 and the mixture was stirred at room temperature for 3 hours. The reaction mixture was poured into ice-water, and water 

was added to the mixture. The mixture was extracted with ethyl acetate, and the organic layer was washed with brine, 

and dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure, and the residue was 

purified by column chromatography on silica gel (eluent: ethyl acetate-hexane) to give 0.463 g of 5-isopropyl- 

2-[2-(2,2,2-trifluoroacetylamino)ethyl]benzenesulfonyl chloride. 
IS iH-NMR(CDCl3)5ppm: 

1 .30 (6H,d. J=6.9Hz). 3.02 (1H, sept, J=6.9Hz), 3.39 (2H. t, J=7.3Hz). 3.68-3.77 (2H, m). 6.66 (1H, brs). 7.42 (1H, d, 

J=7.9Hz), 7.57 (1 H, dd,J=7.9, 1 .9Hz), 7.95 (1 H, d . J=1 .9Hz) 

Reference Example 49 

20 

/V-[2-(2-feff-Butvlsu(famovl-5-isopropvlphenyl)ethyl1-2.2.2-trifluoroacetamide 

[0135] To a solution of 0.463 g of 5-isopropyl-2-[2-(2,2,2-trifluoroacetylamino)ethyl]benzenesulfonyl chloride in 30 
mL of tetrahydrof uran was added 0.500 mL of tert-butylamine. The mixture was sealed and stirred at room temperature 

25 overnight. The reaction mixture was concentrated under reduced pressure, and the residue was dissolved In 30 mL 
of water and 1 0 mL of 1 mol/L hydrochloric acid. The mixture was extracted with ethyl acetate, and the organic layer 
was washed with water, saturated aqueous sodium blcarisonate solution, and brine. The organic layer was dried over 
anhydrous magnesium sulfate, and the solvent was removed under reduced pressure to give 0.481 g of /V^[2-(2-feit- 
butylsulfamoyl-5-isopropylphenyl)ethyl]-2,2,2-trifluoroacetamide 

30 iH-NMR(CDCl3)5ppm: 

1.2M.35 (15H, m), 2.90-3.05 (1H, m). 3.22-3.36 (2H. m), 3.61-3.75 {2H, m), 4.54-4.66 (1H, m), 7.32-7.49 (2H, m), 
7.84-7.95 (1H,m) 

Reference Example 50 

35 

2- (2-Amlnoethyl)-N-ferf-butyl-5-isQpropylbenzenesu}fonamide 

[0136] To a solution of 0.481 g of A/-[2-(2-fe/t-butylsufamoyl-5-lsopropylphenyl)ethyl]-2,2,2-trifIuoroacetamlde In 5 
mL of ethanol was added 5 mL of 2 mol/L sodium hydroxide solution, and the mixture was allowed to stand at room 

-^0 temperature for 4 hours. To the reaction mixture was added 5 mL of 2 mol/L hydrochloric acid, and the mixture was 
concentrated under reduced pressure. To the residue was added saturated aqueous sodium bicarbonate solution, and 
the mixture was extracted with ethyl acetate. The organic layer was washed with brine, and dried over anhydrous 
magnesium sulfate. The solvent was removed under reduced pressure to give 0.288 g of 2-(2-aminoethyl)-N-tert-butyl- 
5-isopropylbenzenesulfonamide. 

45 iH-NMR(CDCl3)Sppm: 

1.20-1.28 (15H. m). 2.94 (1H, sept, J=6.9Hz). 3.09 (2H, t, J=6.6Hz), 3.21 (2H, t, J=6.6Hz), 7.23-7.28 {1H, m). 7.33 
(1H, dd, J=7.9. 1.9Hz), 7.91 {1H, d, J=1.9Hz) 

Reference Example 51 

so 

3- [[2-(2-teff-Butvlsulfamoyl-4-isopropylphenvl)ethvll-sulfamoyl]-4-methoxvben2amide 

[0137] To a suspension of 241 mg of 5-carbamoyl-2-methoxybenzenesulfonyl chloride and 288 mg of 2-(2-aminoe- 
thyl)-W-te/t-butyl-5-isopropylbenzenesulfonamide in 1 0 mL of /V,/V-dlmethylfo mi amide was added 0.32 mL of triethyl- 
S5 amine, and the mixture was stirred at room temperature for 3 days. To the reaction mixture was added 30 mL of water, 
and the mixture was stirred at the same temperature for 1 hour. To the mixture was added 1 0 mL of 1 mol/L hydrochloric 
acid, and the mixture was extracted three times with 20 mL of ethyl acetate. The organic layers were combined and 
washed with 30 mL of water, and dried over anhydrous magnesium sulfate. The solvent was removed under reduced 
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pressure to gWe 426 mg of 3-{[2-(2-fef^butylsulfamoyl-4-lsopropylpheyl)ethyl]sulfamoyO-4-methoxyben2am 

iH-NMR (CDCI3) 5 ppm: 

1.23 (6H. d, J=6.9Hz). 1.25 (9H. s), 2.86-2.97 (1H. m), 3.13-3.20 (2H. m), 3.21-3.30 (2H, m), 3.99 (3H, s). 5.20 (1H. 
br s), 5.37 (1 H. t. J=6.0H2), 5.43-5.69 (1 H. br), 6.60-6.88 (1 H , br). 7.05 (1 H, d, J=8.BHz), 7. 1 4(1 H, d, J=7.9Hz), 7.25-7.30 
5 (1H. m). 7,88 (1H, d. J=1.9H2). 8.13 (1H, dd. J=8.8, 2.5Hz). 8.32 (1H. d, J=2.5Hz) 

Reference Example 52 

A/-fe/t'Butyl-242-(5-cyano-2-rnethoxybenzenesulforiylarnirio)-ethyl]'5-isopropylbenzenesulfonarn^ 

[0138] To a stirred solution of 420 mg of 3-t[2-(2-ferf-butylsulfamoyl-4-lsopropylphenyl)ethyl]sulfamoyl]-4-methoxy- 
benzamlde In 30 mL of dichloromethane were added 0.48 mL of triethy famine and 0.246 mg of trif luoroacetic anhydride 
under ice-cooling, and the mixture was stirred at room temperature overnight. To the reaction mixture was added 1 mL 
of triethylamine, and the mixture was stirred at the same temperature for 2 hours. To the reaction mixture were added 

IS water and 30 mL of 1 mol/L hydrochloric acid, and the mixture was extracted three times with 30 mL of dichloromethane. 
The organic layers were combined, washed with water, and brine, and dried over anhydrous magnesium sulfate. After 
the solvent was removed under reduced pressure, ethyl acetate and hexane were added to the residue, and the crystal 
was collected by filtration to give 325 mg of W-fefr-butyl-2-[2-(5-cyano-2-methoxyben2enesulfonylamino)ethy(]-5-iso- 
propylbenzenesulfonamide. 

20 iH-NMR(CDCt3)5ppm: 

1.23 (9H, s). 1.25 (6H, d, J=6.9Hz), 2.93 (1H. sept, J=6.9Hz), 3.17 (2H. t, J=6.6H2), 3.22-3.29 (2H, m), 3.94 (3H. s), 
4.36 (IH. br s), 5.43 (1H. t, J=5.7Hz). 6.99 (1H, d, J=8.5Hz). 7.20 (1H. d, J=7.9H2). 7.29 (1H, dd, J=7.9, 1.6H2), 7.79 
(1H. dd, J=8.5. 1.9H2). 7.84 (IH. d, J=1.6H2). 8.15 (1H, d, J=1 .9H2) 

25 Reference Example 53 

Ethyl f2-F2-r(5-cvano-2-methoxybenzenesulfonyl)-(2-methvl-1.3-thla2ole-4-ylmethyi)aminolethvn- 
5-isopropylphenoxy]-acetate 

30 [01 39] A suspension of 300 mg of ethyl [2-[2-(5-cyano-2-methoxyben2enesulfonylamino)ethyll-5-isopropylphenoxy] 
acetate, 132 mg of 4<hloromethyl-2-methyl-1 ,3-thia2ole hydrochloride and 189 mg of potassium carbonate In 2.0 mL 
of W,W-dlmethylfomiamlde was stirred at room temperature for 18 hours, then at 50*0 for 3 hours. To the reaction 
mixture were added 60 mg of 4-chloromethyl-2-methyl-1 ,3-thiazole hydrochloride and 45 mg of potassium cartjonate, 
and the mixture was stirred at the same temperature for 2.7 hours. To the reaction mixture were added 60 mg of 

35 4-chloromethyl-2-methyl-1 ,3-thiazole hydrochloride and 45 mg of potassium carbonate, and the mixture was stirred at 
the same temperature for 3 hours. Furthermore, to the reaction mixture was added 2 mL of N, A/-dimethylfonmamide, 
and the mixture was stirred at the same temperature for 1 .5 hours. To the reaction mixture were added water and 
saturated aqueous sodium bicarisonate solution, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with water, aqueous sodium chloride solution, and brine, and dried over anhydrous magnesium sulfate. 

40 The solvent was removed under reduced pressure, and the residue was purified by column chromatography on silica 
jgel (eluent: ethyl acetate-hexane) to give 31 1 mg of ethyl [2-[2-[(5-cyano-2-methoxyben2enesulfonyl)-(2-methyl-1 ,3-thi- 
azol-4-ylmethyl)amino]ethyl]-5-isopropylphenoxy]acetate. 
'•H-NMR(CDCl3)5ppm: 

1 .19 (6H, d, J=6.9H2). 1 .27 {3H. t, J=7.3H2), 2.60 (3H, s), 2.76-2.87 (3H, m), 3.57-3.65 (2H. m). 3.92 (3H, s). 4.24 (2H. 
45 q, J=7.3H2), 4.56 (2H, s). 4.67 (2H. s), 6.49 (1 H, d, J=1 .6Hz), 6.73 (1 H, dd, J=7.6. 1 .6H2), 6.95 (1 H, d, J=8.5H2), 6.97 
(IH, d, J=7.6H2), 7.02 (IH. s). 7.71 (IH, dd, J=8.6, 2.2H2), 8.22 (IH, d. J=2.2H2) 

Reference Example 54 

^ Amlno-[4-benzvloxy-3-ir2-[4-isopropvl-2-(ethoxvcart3onylmethoxv)phenvl1ethvl1sulfamovnphenvl1 
methylenecarbamoyloxymethyl2.2-dimethylpropionate 

[0140] To a solution of 131 mg of ethyl [2-[2-(5-cartDamimidoyl-2-hydroxyben2enesulfonylamino)ethyl]-5-isopropyl- 
phenoxyj-acetate in 5 mL of /V,A/-dimethytformamide was added 0.91 mL of N.N-diisopropylethylamine. To the stin-ed 
55 mixture was added 0.069 mL of benzyl bromide at 40°C, and the mixture was stirred at room" temperature over night. 
To the reaction mixture were added 0.91 mL of A/,A/-diisopropylethylamine and 86 mg of 4-nitrophenoxycart)onyloxyme- 
thyl 2,2-dimethylpropionate, and the mixture was stirred at room temperature for 6 hours. To the reaction mixture were 
added 10 mL of water and 10 mL of brine, and the mixture was extracted with ethyl acetate. The organic layer was 
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washed with brine, and dried over anhydrous magnesium sulfate. The solvent was removed under reduced pressure, 

and the residue was purified by column chromatography on silica gel (eluent: ethyl acetate-hexane) to give 99 mg of 

amino-[4-ben2yloxy-3-[[2-{4-isopropyl-2-(ethoxycarbonylmethoxy)phenyl]-ethyl]sulfamoyl]phenyl]methylenecar- 

bamoyloxymethyl2.2-dimethylproplonate. 

iH-NMR(CDCI^5ppm: 

1.19 (6H. d, J=6.9Hz). 1 .22 (9H, s). 1 .27 (3H. t. J=7.3Hz), 2.70-2.86 (3H. m), 3,17-3.25 (2H, m). 4.21 (2H, q, J=7.3H2), 
4.47 (2H. s), 5.05-5.11 (1H. m). 5.17 (2H, s). 5.86 (2H. s). 6.50 (1H, d, J=1 .6H2). 6.71 (1H, dd, J=7.6. 1 .6H2), 6.86 (1H, 
d, J=7.6Hz), 7.04 (1H, d, J=8.8Hz). 7.29-7.48 (6H, m). 8.28 (1H. dd. J=8.8. 2.5Hz). 8.32 (1H, d, J=2.5H2). 9.40-9.80 
(1H. br) 

Reference Example 55 

[0141 J The following compounds were prepared according to a similar manner to that described in Reference Ex- 
ample 54. 

Amino-[4-benzylQxy-3-[[2-[4-isopropyl-2-(ethoxvcarbonvlmethoxv)phenvl1ethvl]sutfamovllphenvl1 
methylenecarbamoyloxymethyl 2-acetoxy-2-methylpropionate 

[0142] IH-NIVIR (CDCy 5 ppm: 

1 .19 (6H, d, J=6.9Hz). 1 .27 (3H. t, J=:7.3Hz), 1 .56 (6H. s), 2.04 (3H, s), 2.73 {2H, t. J=6.9Hz). 2.81 (1 H, sept, J=6.9Hz), 
3.17-3.24 (2H. m). 4.21 (2H, q, J=7.3Hz). 4.47 (2H. s), 5.09 (1H. t, J=6.0Hz), 5.16 (2H. s). 5.88 (2H, s), 6.50 (1H. d. 
J=1 .6Hz), 6.70 (1 H, dd. J=7.6, 1 .6Hz), 6.86 (1 H, d, J=7.6Hz), 6.88-7.1 7 {1 H, m), 7.30-7.48 (5H, m), 8.27 (1 H, dd. J=8.8, 
2.5Hz). 8.32 (1H, d, J=2.5Hz), 9.20-9.90 (1H. br) 

Ethyl r4-r2-f5-[amino(butoxvcarbonvlimino)methvl]-2-benzvloxvbenzene5Uifonylamlno1ethvl1-2'-methanesulfonvl- 
biphenyl-3-yl]oxyacetate 

[0143] 1H-NMR (CDCy 5 ppm: 

0.95 (3H, t. J=7.3Hz). 1 .24 (3H, t. J=7.3Hz), 1 .39-1 .50 (2H. m), 1 .66-1 .76 (2H. m). 2.54 (3H. s). 2.85 (2H. t, J=6.9Hz). 
3.21-3.30 (2H. m). 4.12-4.21 (4H, m), 4.58 (2H. s), 5.18 (1H, t, J=6.0H2), 5.29 (2H. s), 6.89 (1H. dd. J=7.6, I.6H2), 
6.98 (1 H, d. J=1 .6Hz), 7.098 (1 H. d, J=7.6Hz), 7.1 03 (1 H, d, J-8.8Hz). 7.32 (1 H. dd. J=7.6, 1 .3Hz), 7.34-7.43 (3H. m), 
7.44-7.50 (2H, m), 7.55 (1 H, td, J=7.6, 1 .6Hz), 7.63 (1H. td. J=7.6, 1.3Hz), 8.22 (1H, dd. J=7.6, 1.6H2), 8.26 (1H, dd. 
J=8.8, 2.5H2), 8.33 {1 H, d, J=2.5Hz), 9.20-10.00 (1H. br) 

Example 1 

Ethyi[4-[2-(5Kyano-2-hydroxybenzenesulfonviamlno)-ethyll-2'-methanesulfonviblphenvl-3-vioxy]acetate(Compo^ 

[0144] To a solution of 4.62 g of ethyl [4-[2-(5-cyano-2-methoxybenzenesulfonylamino)ethylJ-2*-methanesutfony!bl- 
. phenyl-3-yloxy]acetate In 40 mL of A/,W-dlmethylfonnamide was added 1 .03 g of lithium chloride, and the mixture was 
stirred at 140°C for 2 hours. After being cooled to room temperature, the reaction mixture was poured into a mixture 
of 60 mL of ethyl acetate, 6 mL of toluene, and 32 mL of 1 mol/L hydrochloric acid. The organic layer was separated, 
and washed with 1 mol/L hydrochloric acid and brine. The organic layer was dried over anhydrous magnesium sulfate, 
and filtered. The filtrate was concentrated under reduced pressure, and the residue was purified by column chroma- 
tography on aminopropylated silica gel (eluent: acetic acid-ethyl acetate) to give 3.67 g of ethyl [4-[2-(5-cyano-2-hy- 
droxyben2enesulfonyIamlno)ethyl]-2'-methanesulfonylbiphenyl-3-yloxy]acetate as a coloriess amorphous. 
iH-NMR(DMSO-d6)5ppm: 

1.14 (3H, t, J=7.3Hz). 2.71 (3H, s), 2.75-2.82 (2H. m). 3.07-3.16 (2H, m), 4.10 (2H, q. J=7.3Hz), 4.75 (2H. s). 6.90-6.95 
(2H. m), 7.1 2 (1 H, d, J=8.5Hz), 7.20-7.30 (1 H. m), 7.38 (1 H. dd. J=7.6, 1 .3Hz), 7.45-7.60 (1 H, br s), 7.65 (1 H, td, J=7.6, 

I. 3Hz). 7.75 (1H, td. J=7.6. 1.3Hz), 7.87 (1H. dd, J=8.5. 2.2H2). 8.01 (1H. d, J=2.2Hz), 8.07 (1H. dd, J=7.6. 1.3H2), 

II. 80-12.30 (1H,br) 

Example 2 

Ethyl [2-f2-(5-cyano-2-hydroxybenzenesulfonvlamino)-ethyl1-5-lsopropvlphenoxy]acetate (Compound 2) 

[01 45] To a solution of 1 48 mg of ethyl (2-[2-(5-cyano-2-methoxyben2enesulfonylamino)ethyl]-5-lsopropylphenoxy] 
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acetate In 3 mL of N.N-dUnethylformamlde was added 41 mg of lithium chloride, and the mixture was stirred at 1 40'C 
for 3 hours. After being cooled to room temperature, the reaction mixture was concentrated under reduced pressure. 
To the residue was added aqueous 10 % citric add solution to adjust to pH4, and the mixture was extracted with 100 
mL of ethyl acetate. The organic layer was washed with water and brine, and dried over anhydrous magnesium sulfate. 
The solvent was removed under reduced pressure to give 139 mg of ethyl [2-[2-(5-cyano-2-hydroxybenzenesulfo- 
nylamino)-ethyl]-5-isopropylphenoxyJacetate. 
iH-NMR(DMSO-d6)6ppm: 

1.14(6H.d. J=6.9Hz), 1.18(3H.t, J=7.3H2), 2.60-2.70 (2H,m),2.78(1H, sept, J=6.9Hz),2.95-3.10(2H m) 4 14(2H 
q. J=7.3Hz), 4.73 (2H, s), 6.66 (1H. d, J=1.4Hz), 6.72 (1H. dd, J=7.9, 1.4Hz), 6.97 (1H. d, J=7.9Hz) 7 09 (1H d' 
J=8.5Hz). 7.45 (1H. t. J=5.7Hz), 7.85 (1H. dd, J=8.5, 2.3Hz), 7.98 (1H. d. J=2.3Hz). 11.95 (1H. br s) 

Example 3 



[0146] The following compounds were prepared according to a similar manner to that described in Example 1 or 2. 

Ethyl [4-[2-(5-cyano-2-hvdro xvbenzenesulfonylamino)ethvll-3'.4'.5'-trifluorobiphenvl-3-vloxy]acetate (Compound 3) 
[0147] iH-NMR (DMSO-dg) 5 ppm: 

1 .19 (3H. t, J=7.3Hz), 2.70-2.80 (2H. m). 3.05-3.15 (2H. m). 4.15 (2H, q. J=7.3Hz), 4.90 (2H. s), 7.06 (1 H. d. J=8 5Hz) 
7.15-7.25 (3H, m). 7.48 (1H. t, J=5.7Hz), 7.65-7.75 (2H. m). 7.83 (1H, dd, J=8.5, 2.2Hz). 7.96(1H, d, J=2.2Hz), 11.93 



M^^^W ^''P-(^5 K:yano-2-hvdr oxyben^ 
[0148] iH-NMR (CDCI3) 5 ppm: 

1 .32 (3H. t, J=7.3H2). 2,94 (2H, t. J=6.0H2). 3.30-3.40 (2H. m). 3.79 (3H, s). 4.31 (2H, q, J=7.3Hz), 4 50 (2H s) 5 84 
(1 H, t. J=5.0H2). 6.60(1 H, d, J=1 .6Hz). 6.82 (1 H, dd, J=7.6, 1 .6Hz), 6.89 (1 H, d. J=8.5Hz), 7.05 (1 H, d, J=7.6 Hz)' 7 32 
(1 H, dd. J=7.9, 1 .3Hz). 7.44 (1 H, td, J=7.9,1 .3Hz), 7.55-7.60 (2H. m). 7.91 (1 H, dd, J=7.9, 1 .3Hz), 8.06 (1 H, d, J=2.2H2) 
8.90-9.10 (IH.br) 



Ethyl [2-[2-r2-(5K:vano-2-hvdroxybenzenesulf onylamino)-ethvl]-5-isopropvlphenoxvlacetvlamlno]ace^ 
[0149] 1 H-NiVIR (CDCI3) 5 ppm: 

1.23 (6H. d. J=6.9Hz). 1.35 (3H. t. J=6.9Hz), 2.84-2.92 (3H. m), 3.22-3.28 (2H, m). 4.18 (2H. d. J=5.4Hz), 4,32 (2H 
q. J=6.9Hz). 4.53 (2H. s), 6.89-5.94 (1H. m), 6.65 (IH. d. J=1.3Hz), 6.85 (1H, dd. J=7.9. 1,3Hz), 7.03-7,10(3H m)' 
7.65(1 H. dd. J=8.8. 2.2Hz). 7.95 (1H, d. J=2.2Hz). 9.35 (IH, br s) 

2-[2-[2-(5-Cyano-2-hvdroxv benzenesulfQnylamino)ethvl1-5-isopropvlphenoxv]acetamide (Compound 6) 
[0150] iH-NMR (DMSO-de) 5 ppm: 

1.16 (6H, d, J=6.9Hz). 2.68-2.74 (2H, m). 2.77-2.B4 (IH, m), 2.98-3.06 (2H, m), 4.41 (2H, s), 6.70 (IH. d J=1 3Hz) 

6.73 (IH, dd. J=7.6. 1 .3Hz). 6.98 (IH, d. J=7.6Hz), 7.11 (1 H, d. J=8.8Hz), 7.24 (IH. brs). 7.47-7.54 (2H. m). 7.86 (1h' 
dd. J=8.8, 2.5Hz). 7.98 (IH, d. J=2.5Hz). 12.00 (1H. brs) / v . 

Ethyl 4-[2-[2-(5-cyano-2-hvdr oxybenzenesulfonylamlno)-ethyl]-5-isopropvlphenoxy]acetate (Compound 7) 
[0151] iH-NMR (CDCI3) 5 ppm: 

1 .23 (6H. d, J=6.9Hz), 1 .29 (3H, t, J=7.3Hz), 2.09-2.1 7 (2H, m). 2.52 (2H. t, J=7,3Hz). 2.76 (2H, t. J=6.9Hz), 2.81 -2 90 
(IH. m), 3.14-3.24 (2H, m), 4.00 (2H. t. J=6.0Hz). 4.19 (2H. q. J=7.3Hz). 5.53 (IH. t. J=5.7Hz). 6.66 (IH. d J=1 3 Hz) 

6.74 (IH. dd. J=7.6. 1.3Hz). 6.94 (IH. d, J=7.6Hz), 7.05 (IH. d, J=8.8 Hz). 7.63 (IH, dd. J=8.8, 1.9Hz), 7.94 (IH d' 
J=1 .9Hz). 9.73 (IH, brs) ^ ' ' 



/V-[2-(2-Benzvloxy-4-isoprop viphenvl)ethvl]-5-cyano-2-hydroxybenzenesulfonamide (Compound 8) 
[0152] 1H-NMR (CDCI3) 6 ppm: 

1 .24 (6H. d. J=6.9Hz), 2.78 (2H. t. J=6.3Hz). 2.83-2.93 (1 H. m), 3.24 (2H. t, J=6.3Hz). 5.04 (2H, s). 5.29 (1 H. br s). 
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6.77 (1H, d. J=7.9H2). 6.80 (1H. s). 6.94 (1H, d. J=7.9Hz), 7.00 (1H. d. J=8.5H2). 729-7.49 (5H. m), 7.58 (1H, dd, 
J=8.5, 1.9Hz), 7.69 (1H. d. J=1.9H2) 

Ethyl 2^2^2-(5<:yano-2-hydroxybenzenesulfonylaminQVethyn-5>isopropylphenQxy]propionate (Compound 9) 
[0153] ^H-NMR (CDCI3) 5 ppm: 

1.17-123 (6H. m), 1.32 (3H, t. J=7.0H2). 1.63 (3H, d, J=:6.8H2), 2.59-2.66 (1H, m), 2.79-2.87 (1H. m). 3.05-3.19 (2H. 
m). 3.47-3.56 (1H. m), 4.25-4.35 (2H, m).4.91 (1H, q, J=6.8H2), 6.31-6.37 {1H, m), 6.50-6.53 (1H, m), 6.71-6.75 (1H, 
m), 6.91 (1H. d. J=7.6H2). 6.99 (1H, d. J=:8.7H2). 7.59 (1H, dd. J=8.7, 2.2H2). 7.93 (1H, d, J=2.2H2), 9.39 (1H, brs) 

2-[2-[2-(5-Cyano-2-hydroxyben2enesulfonylamino)ethyll-5- lsopropylphenQxy]-/V,A^dimethylacetam{de (Compound 
lOi 

[0154] ^H-NMR (DMSO-dg) 5 ppm: 

1.15 (6H, d, J=6.9HZ), 2.61-2.70 (2H, m), 2.72-2.84 (1H, m), 2.84 (3H, s), 2.99 (3H, s). 3.00-3.10 (2H, m). 4.74 (2H, 
s), 6.66-6.75 (2H. m), 6.95 (1H. d, J=7.9H2), 7.12 (1H. d. J=8.3Hz). 7.42-7.51 (1H, m), 7.85 (IH.dd. J=8.3. 2.2H2). 
7.97 (1H, d. J=2.2Hz). 12.00 (1H, brs) 

5-Cyano-2-hydroxy-AH2-[4-isopropyl-2-(2-morpholin-4-yl-2-oxoethoxy)phenvllethvl]ben2enesulfonamide(Compo^ 
111 

[0155] IH-NMR (DMSO-dg) 5 ppm: 

1.15 (6H, d. J=6.9H2), 2.61-2.69 (2H, m). 2.74-2.83 (1H, m). 2.99-3.10 (2H, m), 3.42-3.52 (4H, m). 3.53-3.63 (4H. m). 
4,76 (2H. s). 6.68-6.75 (2H. m), 6.96 (1H, d, J=7.6Hz), 7.10 (1H, d, J=8.2H2). 7.47 (1H. t, J=5.7H2). 7.85 (1H, dd, 
J=8.2, 1.9Hz), 7.98 (1H. d. J=1.9Hz), 11.95 (1H. brs) 

Ethyl [2'-fe/t-butyisulfamoyl-4-[2-(5-cyano-2-hydroxybenzenesulfonylamino)ethvl1biphenyl-3-vlQxy]a 
(Compound 12) 

[0156] iH-NMR (DMSO-dg) 8 ppm: 

0.92 (9H, s). 1.16 (3H. t, J=6.9Hz), 2.70-2.80 (2H, m), 3.00-3.15 (2H, m). 4.12 (2H. q, J=6.9Hz), 4.71 (2H. s), 6.89 (1H, 
dd. J=7.6, 1 .6Hz), 6.95 (IN, d, J=1.6Hz), 7.00-7.10 (IN, brs), 7.10-7.50 (4H. m), 7.54 (1H, td. J=7.6. 1 .3Hz), 7.62 (1H, 
td, J=7,6, 1.3Hz), 7.78 (1H, brs), 7.94 (1H, brs), 8.03 (IH, dd, J=7.6, 1.3Hz), 11.50-12.50 (1H, br) 

Ethyl [2-[2-[ (5-cyano-2-hydroxybenzenesulfony{) - (2-methyl-1.3-thiazole-4-vlmethvl)amino)ethyll- 
5-isopropylphenoxy]-acetate (Compound 13) 

[0157] 1H-NMR (DMSO-dfi) 5 ppm: 

1.08-1.20 (9H, m), 2.56-2.65 (5H, m), 2.68-2.83 (1H, m), 3.16-3.36 (2H.m), 4.12 (2H, q. J=7.3Hz), 4.62 (2H. s), 4.68 
(2H, s), 6.12 (IH, d, J=8.8Hz), 6.55-6.65 (2H. m), 6.66-6.72 (IH, m), 6,83-6.89 (IH, m), 7.09 (IH, dd, J=8.8, 2.5Hz), 
7,19 (1H,s). 7.58-7.63 (IH. m) 

N-tert-Butyl-2-[2-(5-cyano-2-hvdroxvbenzenesu!fonylamino)-ethyi]-5-isopropylbenzenesulfonamide (Compound 14) 
[0158] 1H-NMR (CDCI3) 5 ppm: 

1.20-1.31 (15H, m), 2.93-3.01 (IH, m), 3.14-3.24 (2H, m). 3.30-3.41 (2H. m). 4.41-4.55 (IH, m), 5.55-6.30 (IH. br). 
6.97-7.09 (IH, m), 7.11-7.21 (IH, m), 7.56-7.66 (IH, m). 7.81-7.90 (IH. m), 7,97-8.11 (IH, m) 

Example 4 

[0159] The following compound was prepared according to the similar manner to that described In Reference Ex- 
ample 37 and Example 1 or 2. 

Ethyl 3-[2-(4-[2-(5-cyano-2-hydroxybenzenesulfonylamino)-ethyl]-3',4'.5'-trlfluoroblphenyl-3-yloxy]acetylamlno]- 
propionate (Compound 15) 

[0160] 1 H-NMR (DMSO-dg) 5 ppm: 

1 .14 (3H, t, J=7.3Hz). 2.80 (2H. t, J=7.3H2), 3,07-3.14 (2H, m). 3.35-3.45 (2H, m), 4.01 (2H, q, J=7.3H2), 4.60 (2H, s). 
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7.07 (1H. d. J=8.5H2). 7.15-7.25 (3H. m). 7.47-7.54 (1H. m). 7.65-7.75 (2H. m), 7.83 (1H. dd. J=8.5, 2.2Hz). 7.87 (1H. 
t. J=6.0Hz), 7.96 (1H, d, J=2.2H2) ,11.96 (1H, brs) 

Example 5 

5 

5<;yano-W2-(2-hydraginocarbonylmethoxy-4-isopropylphenyOethyl]-2-hydroxybenzenesulfo (Compound 1 6) 

[0161] Ethyl [2-[2-(5-cyano-2-hydroxybenzenesulfonylamino)-ethyl]-5-isopropylphenoxy]acetate (0.266g) was dis- 
solved in 5 mL of ethanol. To the solution was added 0.087 mL of hydrazine monohydrate at room temperature, and 
10 the mixture was reffuxed for 1 hour. The solvent was removed under reduced pressure to give 0.258 g of &cy- 
ano-N-[2-(2-hydrazinocarbonylmethoxy-4-isopropylphenyl)ethyl]-2-hydroxyben2enesulfonamlde. 
iH-NMR(DMSO-d6)5ppm: 

1.17 (6H. d, J=6.9Hz), 2.66-2.73 (2H, m), 2.75-2.84 (3H. m), 4.47 (2H. s), 5.42 {1H, br s). 6.30 (1H, d. J=8.8H2). 
673-6.77 (2H. m). 7.01 (1H, d, J=7.9Hz), 7.22 (1H, dd. J=8.8, 2.5Hz), 7,56 (1H, d. J=2.5Hz), 9.00-9.60 (1H, m) 

15 

Example 6 

5-Cyano-2-hydroxy-A/-[2-[4-isopropyl-2-(5-oxo-4.5-dihydro-[1 ,3,41oxadiazol-2-yimethoxy)phenyl]ethyl] 

benzenesulfonamide (Compound 17) 

20 

[0162] 5-Cyano-N-[2-(2-hydra2inocarbonylmethoxy-4-isopropylphenyl)ethyl]-2-hydroxybenzenesulfonamide (0.258 
g) was dissolved In 10 mL of tetrahydrofuran. To the stirred solution was added 0.177 g of triphosgene under ice- 
cooling, and the mixture was stirred at room temperature for 30 minutes. To the reaction mixture was added water, and 
the mixture was extracted with ethyl acetate. The organic layer was washed with brine, and dried over anhydrous 
25 magnesium sulfate. The solvent was removed under reduced pressure to give 0.26 g of 5-cyano-2-hydroxy-W'[2-[4-iso- 
propyl-2-{5-oxo-4,5-dlhydro[1 ,3,4]-oxadlazol-2-ylmethoxy)phenyl]ethyl]benzenesulfonamlde. 
iH-NMR(CDCl3)5ppm: 

1.23 (6H, d. J=6.9Hz), 2.74-2.91 (3H, m), 3.18-3.24 (2H, m), 4.96 (2H, s), 5.50-5.55 (1H, m), 6.70-6.71 (1H, m), 
6.81-6.85 (1H, m). 6.99 (1H, d, J=8.5Hz), 7.07 (1H. d, J=8.5Hz), 7.64 (1H, dd, J=8.B, 1.9Hz), 7.92 (IH. d. J=1.9H2), 
30 9.17-9.57 {2H,m) 

Example 7 

5-Cyano-2-hydroxy-AK2-(2-hydroxy-4Hsopropylphenyl)-ethyi]benzenesulf onamide (Compound 1 8) 

35 

[0163] To a stirred solution of 0.203 g of N-[2-(2-benzyIoxy-4-isopropylphenyl)ethyl]-5-cyano-2-hydroxybenzenesul- 
fonamide In ethanol was added 0.04 g of 10% palladium on carbon, and the mixture was stirred under a hydrogen 
atmosphere and ordinary pressure for 3 hours. After the insoluble material was removed by filtration, the filtrate was 
concentrated under reduced pressure to give 0.143 g of 5-cyano-2-hydroxy-Af-[2-(2-hydroxy-4-lsopropylphenyl)ethyl] 
40 benzenesulfonamide. 
•■"H-NMR(CDCl3)5ppm: 

1 .21 (6H, d, J=7.3Hz), 2.71 -2,86 {3H. m), 3.22-3.32 (2H, m), 6.59 (1 H, s), 6.72 (1 H. d, J=7.6Hz), 6.89 (1 H. d, J=7.6Hz), 
7.02 (IH, d, J=8,5Hz). 7.59-7.64 (1H, m), 7.85-7.89 (1H. m) 

45 Example 8 

Ethyl [4-[2-(5-carbamimidoyl-2-hydroxybenzenesuifonylamino)ethyll-2'-methanesulfonylbiphenyi-3-yloxy]acetate 
(Compound 19) 

50 [0164] A suspension of 149 mg of ethyl [4-[2-(5-cyano-2-hydroxybenzenesulfonylamlno)ethyl]-2'-methanesulfonyI- 
biphenyl-3-yIoxy]acetate in 1 .0 mL of saturated hydrogen chloride ethanol solution was stirred at room temperature 
for 3 hours, and the reaction mixture was concentrated under reduced pressure. To a solution of the residue In 1 .0 mL 
of ethanol was added 206 mg of ammonium acetate, and the mixture was stirred at room temperature for 13 hours. 
The reaction mixture was concentrated under reduced pressure to give white solid, which was triturated successively 

55 with water, and ethyl acetate-ethanol to give 1 41 mg of ethyl [4-[2-(5-cart3amimidoyl-2-hydroxyben2enesulfonylamino) 
ethyl]-2'-methanesulfonylbiphenyl-3-yloxy]-acetate as a white powder. 
iH-NMR(DMSO-d6)6ppm: 

1.13 (3H, t, J=7.3H2), 2.72 (3H. s). 2.75-2.85 (2H, m). 2.90-3.00 (2H. m), 4.09 (2H, q, J=7.3Hz). 4.76 (2H. s). 6.43 (IH, 
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d. J=8.9H2), 6.90-6.95 (2H, m), 7.20 (1H. d. J=7.9Hz), 7.39 (1H, dd. J=7.6. 1.3H2), 7.57 (IH.dd, J=8.9, 2.3H2), 7.65 
(IH, td. 3=7.6. 1 .3H2). 7.74 (1H, td. J=7.6, 1 .3H2), 7.85-8.15 (4H, m). 8.45-8.80 (2H, br) 

Example 9 

Ethyt [2'[2>(5<:arbamimidoyl-2-hydroxyben2enesulfonylamino)ethyll-5-isopropytphenoxyl^^^ (Compound 20) 

[0165] A solution of 16.09 g of ethyl [2-[2-(5-cyano-2-hydroxybenzenesulfonylamlno)ethyl]-5-isopropylphenoxy]ac- 
etate in 200 mL of 37 % hydrogen chloride ethanol solution was stirred at room temperature for 4 hours, and the reaction 
mixture was concentrated under reduced pressure. To a stirred solution of the residue in 1 80 ml of ethanol was added 
27.78 g of ammonium acetate under ice-cooling, and the mixture was stirred at room temperature for 18 hours. The 
reaction mixture was concentrated under reduced pressure, and 10 mL of ethyl acetate, 200 mL of water, and 40 mL 
of hexane were added successively to the residue. The precipitates were collected by filtration, and washed succes- 
sively with 1000 mL of water and a mixture of 80 mL of hexane and 20 mL of ethyl acetate to give 15.11 g of ethyl 
[2-[2-(5-carbamlmldoyl-2-hydroxybenzenesulfonylamino)-ethyl]-5-isopropylphenoxy]acetate. 
iH-NMR(DMSO-d6)5ppm: 

1.15 (6H, d. J=6.9Hz), 1.17 (3H, t, J=7.3Hz), 2.65-2.75 (2H, m), 2.75-2.90 {3H. m). 4.13 (2H. q, J=7.3H2). 4.75 (2H. 
s), 6.27 (1 H, d. J=9.1 Hz), 6.67 (IH, d, J=1 .1 Hz), 6.70-6.86 (2H, m), 7.00 (IN, d, J=7.3Hz), 7.50 (IH, dd. J=9,1 . 2.6Hz). 

7.85 (2H, brs), 7,95 (IH. d, J=:2.6H2). 8.47 (IH, br s) 

Example 1 0 

[0166] The following compounds were prepared according to a similar manner to that described In Example 8 or 9. 

Ethyl [4-[2-(5-carbamimldoyl-2-hydroxyben2enesulfonylamino)ethyl]-3'.4',5'-trifluorobiphenyl-3-vloxv1acetate 
(Compound 21) 

[0167] 1H-NMR (DMSO-dg) 6 ppm; 

1.18(3H, t, J=7.3Hz), 2.77(2H. t. J=6.9Hz). 2.87(2H, t. J=6.9Hz), 4.13 (2H, q. J=7.3Hz), 4.93 (2H, s), 6.26 (IH, d, 
J=9.1 Hz), 6.80-6.90 (1 H.br s), 7.20-7.30 (3H. m), 7.50 (1 H, dd, J=9.1 , 2.8H2), 7.65-7.75 (2H, m), 7.90-8.35 (4H, m) 

Ethyl 3-[2-4-[2-(5-carbamlmidoyl-2-hydroxyben2enesulfonylamlno)ethyl]-3'.4'.5'-trifluoroblphenvl-3-yloxyl 
acetylaminolproplonate (Compound 22) 

[0168] IH-NIVIR (DMSO-dg) 5 ppm: 

1.14 (3H. t. J=7.3Hz). 2.75-2.95 (4H, m), 3.44 (2H, q, J=6.0Hz). 4.02 (2H, q, J=7.3Hz), 4.62 (2H, s), 6.29 (IH, d, 
J=9.1H2), 6.86 (1H, brs), 7.15-7.30 (3H, m), 7.51 (IH. dd. J=9.1. 2.8H2), 7.65-7.75 (2H. m). 7.86 (1.5H. brs), 7.96 
(IH, d, J=2.8H2). 8.12 (IH, t, J=6.0H2). 8.51 (1.5H, brs) 

Methyl 4'-[2-(5-carbamimidoyl-2-hydroxybenzenesulfonylamino)ethyll-3'-ethoxycari3onyimethoxybiphenyl- 

2-cartioxylate (Compound 23) 

[0169] iH-NMR(DMSO-d6)6ppm: 

1 .17 (3H. t, J=6.9Hz), 2.77 (2H, t, J=7.3Hz), 2.89 (2H, t. J=7.3Hz), 3.58 (3H, s), 4.14 (2H. q, J=6.9Hz), 4.32-4.38 (IH, 
br), 4.78 (2H, s), 6.30 (1H, d, J=9.5Hz). 6.73 (1H. d. J=1.6Hz), 6.80 (IH, dd, J=7.9, 1.6Hz), 7.16 (1H, d. J=7.9Hz). 
7.35-7.55 (3H. m). 7.59 (IH. td, J=7,9. 1.3H2). 7.68 (IH. dd, J=7.9, 1.3Hz). 7.85 (1.5H. brs). 7.97 (IH. d. J=2.8H2). 
8.50 (1.5H. brs) 

Ethyl [2-[2-f2-(5-carbamimidQyl-2-hydroxyben2enesulfonylamlno)ethyll-5-lsopropvlphenoxy]acetvlamlno]acetate 
(Compound 24) 

[0170] 1 H-NMR (DMSO-de) 6 ppm: 

1 .17 (6H. d. J=7.3H2). 1 .20 (3H, t, J=7.3H2), 2.70-2.75 (2H, m), 2.78-2.85 (3H, m), 3.97 (2H, d. J=5.4H2). 4.11 (2H, q, 
J=7.3Hz). 4.52 (2H. s),6,27 (IH, d, J=9.1Hz), 6.75-6.81 {3H. m). 7.04 (IH. d. J=8.2H2). 7.50 (IH. dd, J=9.1, 2.5H2). 

7.86 (2H, br s), 7.94 (1 H. d, J=2.5Hz), 8.43-8.53(3H, m) 
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Acetic acid salt of 242'[2-(5-caitamimidovl>2-hydroxybenzenesulfonylamino)-emvll-5-isopropylphenoxylace^ 

(Compound 25) 

[0171] iH-NMR (DIViSO-de) 5 ppm: 

1.16 (6H. d, J=6.9H2). 1.89 (3H. s). 2.68-2.74 (2H, m). 2.77-2.84 (3H. m). 4.39 (2H. s), 6.30 (1H. d, J=9.5Hz). 6.71 
(1H. d. J=1.3Hz). 6.76 (1H, dd. J=7.6, 1.3Hz), 7.02 (1H. d, J=7,6Hz), 7.42-7.48 (3H, m). 7.50 (1H, dd, J=9.5. 2.5Hz), 
7.94 (1 H, d, J=2.5Hz), 7.95-8.68 (4H, m) 

4-Hvdroxy-3-[2-[4HSopropvi-2-(5-oxo-4.5-dihydro[1 .3.4]-oxadiazoi-2-yimethoxv)phenvi]ethvlsulfamovllbenzamidine 
hydrochloride (Compound 26) . 

[0172] iH-NMR(DMSO-d6)6ppm: 

1.16 {6H. d, J=6.9Hz), 2.61-2.67 {2H. m). 2.77-2.86 (1H, m), 2.92-3.02 (2H, m), 5.01 {2H. s). 6.77 (1H. dd. J=7.9. 
1.3Hz), 6.92 (1H. d. J=1.3Hz), 6.99 (1H, d, J=7.9Hz), 7.20 (1H, d. J=8.5Hz), 7.39 (1H. t, J=6.0Hz), 7.88 (1H. dd, J=8.5, 
2.5Hz). 8.14 (1H.d.J=2.6H2). 8.87 (2H,brs). 9.24 (2H.brs). 12.01 (IH.brs), 12.51 (IH.brs) 

Ethyi 4-[242-(5<arbamimldoyl-2-hydroxybenzenesulfonylamino)ethyll-5-isopropylphenoxy]butyrate hydrochloride 
(Compound 27) 

[01731 ^H-NMR (DMSO-dg) 5 ppm: 

1.16 (6H, d, J=6.6Hz). 1.17 (3H. t, J=7.3Hz), 1.87-1.95 {2H, m). 2.45 (2H, t, J=7.3H2). 2.60-2.66 (2H, m). 2.75-2.85 
(1H, m). 2.92-3.00 (2H, m), 3.92 (2H, t, J=6.3Hz). 4.06 (2H. q, J=7.3Hz), 6.66-6.71 (1H, m), 6.72-6.76 (1H, m), 6.94 
(1 H, d. J=7.9Hz). 7.19 (1 H, d, J=8.8Hz). 7.37 (1 H. t. J=5.7Hz), 7.87 (1 H, dd, J=8.8, 2.5Hz), 8.15 (1 H. d, J=2.5Hz), 8.86 
(2H, brs), 9.25 (2H, brs), 12.01 (1H, brs) 

4-HydrDxy-3-[2-(2-hydroxy-4-lsopropylphenyl)ethvlsulfamovnbenzamidine (Compound 28) 
[0174] 1H-NMR (DlVISO-ds) 5 ppm: 

1.13 (6H, d, J=6.9Hz), 2.56-2.62 {2H, m)\ 2.66-2.81 (3H. m), 6.27 (1H. d, J=9.1Hz), 6.56 (IN. dd, J=7.6. 1.6Hz), 6.61 
(1H, d. J=1.6Hz). 6.89 (1H. d, J=7.6Hz), 7.49 (1H. dd, J=9.1 , 2.8Hz), 7.79 (2H, brs). 7.93 (1H, d, J=2.8Hz), 8,46 (2H, 
brs) 

Ethyl 2-[2-[2-(5-carbamimldoyt-2-hydroxybenzenesulfonvlamino)ethyl]-5-isopropylphenoxy]proplonate (Compound 
29i 

[0175] 1H-NMR (DIVISO-de) 5 ppm: 

1.09-1.14 (9H, m), 1.45 (3H, d. J=6.6Hz), 2.61-2.88 (5H. m), 4.09 (2H. q. J=6.9Hz). 4.88 (IN, q, J=6.6Hz). 6.27 (1H. 
d, J=9.1 Hz), 6.58 (1 H, d. J=1 .6Hz), 6.72 (1 H. dd. J=7.9, 1 .6Hz), 7.00 (1 H. d, J=7.9Hz), 7.42 (1 H, d, J=9.1 , 2,8Hz), 7.93 
(IH.d, J=2.8Hz) 

2-[2-[2-(5-Carbamimidoyl-2-hydroxybenzenesulfonylamlno)-ethyll-5-isopropylphenoxyl-Af,A^dlmethylacetaml^ 
(Compound 30) 

[0176] ^H-NMR (DMSO-dg) 5 ppm: 

1.15 (6H. d. J=6.9Hz). 2.62-2.70 (2H, m). 2.73-2.85 (6H, m). 2.98 (3H, s), 4.73 (2H, s), 6.26 (1 H, d, J=9.5Hz). 6.70-6.74 
(2H, m). 6.85 (1 H. brs), 6.99 (1H, d, J=8.4Hz). 7.49 '{1H. dd, J=9.5, 3.2Hz), 7.92 (1H, d, J=3.2Hz), 8.32 (2H, brs), 8.94 
(2H.brs) 

4-Hydroxy-3-[2-[4-isopropyl-2-(2-morpholin-4-yl-2-oxoethoxy)phenyl1ethylsuifamoyllbenzamidlne (Compound 31) 
[0177] ^H-NiVIR (DMSO-dg) 5 ppm: 

1.15 (6H. d. J=6.9Hz), 2.60-2.70 (2H, m), 2.73-2.88 (3H, m), 3.39-3.59 (8H, m). 4.3M.36 (IN, m). 4.76 (2H, s), 6,26 
(1 H, d. J=9.5Hz), 6.69-6.76 (2H. m), 6.82 (1 H, brs). 7.00 (IH.d, J=8.2Hz). 7.49 (1 H, dd, J=9.5.2.5Hz), 7.68-8.62 (4H, m) 

Acetic acid salt of ethyi f4-[2-(5-carbamimidoyl-2-hydroxybenzenesulfonylamino)ethyl]-g-sulfamoylbiphenyl-3-yloxy]- 

acetate (Compound 32) 

[0178] iH-NMR(DMSO-d6)6ppm: 
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1.12 (3H. t. J=7.3Hz), 1.90 (3H. s). 2.80 (2H, t, J=6.3H2), 2.90-3.00 (2H, m). 4.01 (2H. q. J=7.3Hz). 4.53 (2H. s). 6.42 
(1 H, d. J=9.1 Hz), 6.91 (1 H, dd, J=7.6. 1 .6H2), 6.98 (1 H, d, J=1 ,6H2), 7.15 (1 H, d. J=7.6H2), 7.30 {1 H, dd. J=7.6, 1 .3H2), 
7.50-7.57 {2H. m). 7.61 (1H. td, J=7.6, 1.3H2). 7.69 (2H. br s). 7.96 (1H, d. J=2.8H2). 8.06 (1H, dd, J=7.6. 1.3H2). 
8.10-8.25 (1 .5H, br), 8.40-8.60 (1 .5H, br) 

Example 11 

[442-(5-Caftamimidoyl-2-hydroxvben2enesutfonvlamlno)-ethvn>2'-methanesulfonovlbiphenvl-3-vi^ 
hydrochloride (Compound 33) 

[0179J To a solution of 290 mg of ethyl [4-[2-(5-carbamimidoyl-2-hydroxybenzenesuIfonylamino)ethyO-2'-meth- 
anesulfonoylblphenyl-3-yloxy]acetate in 1.0 mL of acetonitrlle was added 0.756 mL of 2 mol/L sodium hydroxide so- 
lution, and the mixture was stirred at room temperature for 30 minutes. To the reaction mixture was added 1 .26 mL of 
2 mol/L hydrochloric acid, and the mixture was concentrated under reduced pressure. To the residue was added water, 
and the mixture was purified by column 

chromatography on trimethylaminopropylated silica gel (eluent: 10% 1 mol/L hydrochloric acid-acetonitrile). The eluent 
was concentrated under reduced pressure to give 260 mg of t4-[2-{5-carbamimidoyl-2-hydroxyben2enesulfonylamino)- 
ethyl]-2'-methanesu(fonoylbiphenyl-3-yloxy]acetic add hydrochloride as a white solid. 
^H-NMR(DMSO-d6)5ppm: 

2.73 (3H, s). 2.80 (2H, t, J=7.3H2), 3.10 (2H. t, J=7.3H2), 4.65 (2H, s), 6.85-6.95 (2H, m), 7.16 (1H. d, J=7.6H2). 7.23 
{1H, d, J=8.3H2). 7.37(1H. dd, J=7.3, 1.3H2), 7.66 (1H. td, J=7.6. 1.3H2). 7.75 (1H. td, J=7.6. 1.3H2), 7.89 (1H. dd. 
J=8.3, 2.1Hz) 8.08 (1H, dd. J=7.9, 1.3H2), 8.17(1H, d, J=2.1H2). 8.91 (2H. brs), 9.28 (2H. brs) 

Example 1 2 

[0180] The following compounds were prepared according to a similar manner to that described in Example 11 . 

f4-f2-(5-Cari3 amimidovl-2-hydroxvben2enesulfonvlamino)-ethvn-3'.4'.5'-trifiuoroblphenyl-3-vloxvlaceticacld 
hydrochloride (Compound 34) 

[0181] iH-NMR (DMSO-dg) 6 ppm: 

2.76 (2H. t, J=7.3H2). 3.00-3.15 (2H. m). 4.82 (2H. s), 7.10-7.25 (4H, m), 7.35-7.45 (1H, br s), 7.65-7.75 (2H, m). 7.87 
(1H,dd,J=8.6. 2.IH2). 8.14(1H,d,J=2.1Hz). 8.89 (2H. brs). 9.27(2H, brs), 11. 70-1 2.40 (1H.br), 12.60-13.30 (1H. br) 

3-[2-[4-[2-(5-Carbamimidoyl-2-hydroxybenzenesulfonylamino)-ethyl]-3\4\5'-trifluorobiphenyl-3-ylo^^^ 
propionic acid (Compound 35) 

[0182] ^H-NMR (DMSG-dg) 6 ppm: 

2.45 (2H, t. J=6.0H2), 2.75-2.90 (4H. m). 3.41 (2H, q. J=6.0Hz). 4.56 (2H. s), 6.55 (1H, d, J=8.8H2). 7.20-7.30 (3H. 
m). 7.61 (1 H, dd, J=8.8. 2.8H2), 7.70-7.80 (2H, m). 7.89 (1 H , t, J=6.0H2). 8.00 (1 H. d. J=2.8H2). 8.17(1 .5H, br s), 8.77 
(1.5H,brs) 

Methyl 4'-[2-(5'Cart)amimidoyl-2-hydroxyben2enesulfonylamino)ethvll-3'-carboxymethoxybiphenyl-2-cart30xylate 
hydrochloride (Compound 36) 

[0183] 1 H-NMR (DMSO-dfi) 5 ppm: 

2.77 (2H. t, J=7.3H2), 3.08 (2H. t. J=7.3H2). 3.59 (3H. s), 4.64 (2H, s), 6.71 (IN. d, J=1.6Hz), 6.78 (1H, dd. J=7.6. 
1 .6H2), 7.1 0-7.20 (2H. m), 7.40 (1 H. d. J=7.3H2). 7.47 (1 H, d, J=7.6, 1 .3Hz), 7.60 (1 H, td, J=7.3, 1 .3H2). 7.68 (1 H, dd, 
J=7.6. 1.3H2). 7.86 (IN. dd, J=8.5, 2.2H2), 8.1 5(1 H. d. J=2.2Hz). 8.82 (2H. brs). 9.25 (2H, brs) 

[2-[2-(5-Cari3amimidoyl-2-hvdroxvbenzenesulfonvlamino)-ethvll-5-isQpropvtphenoxv]acetic acid hydrochloride 
(Compound 37) 

[0184] ^H-NMR (DlWSO-de) 6 ppm: 

1,14 (6H. d, J=6.9Hz). 2.68 (2H. t, J=7.6Hz). 2.78 (1H. sept. J=6.9H2). 2.95-3.05 (2H, m), 4.64 (2H, s). 6,65-6.70 (1H. 
m), 6.72 (1 H, dd, J=7.8. 1 .2H2), 6.97 (IN, d. J=7.8H2). 7.25 (1H. d, J=B.4Hz). 7.30-7.45 (1H, m). 7.90 (1H, dd. J=8.4, 
2.8H2), 8.15 (IN. dd, J=2.8H2), 8.99 (2H, brs).9.29 (2H. s), 12.13 (IN, brs), 12.94 (IN. brs) 
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[2-f2-f2-(5-Carbamimidoyl-2-hydroxyben2enesulfonvlamino)-ethvll-5-isopropyl^ 
(Compound 38) 

[01851 ^H-NMR (DMSO-dfi) 5 ppm: 
5 1 .16 (6H. d. J=6.9H2), 2.72-277 (2H. m), 2.78-2.86 (3H, m). 3.79 (2H, d, J=5.7H2). 4.47 {2H. s). 6.54 (1H, d, J=9.1H2). 
6.76 (1 H. dd, J=7.6, 1 .3Hz), 6.78-6.79 (1 H, m), 7.03 (1 H, d, J=7.6Hz). 7.59 (1 H. dd. J=9.1 . 2.5Hz). 7.99 (1 H, d. J=2.5Hz). 
8.09-8.21 (3H, m). 8.70-8.86 (2H. m) 

442-[2-(5-Caffaamimidoyl-2-hydroxybenzenesulfonylammo)-ethyl]-5-isopropylphenoxy]butyri^ (Compound 39) 

w 

[0186] 1 H-NMR (DMSO-dg) 5 ppm: 

1.15 (6H. d. J=7.3Hz), 1.85-1.98 (2H, m). 2,42 {2H. t, J=7.3Hz), 2.59-2.69 (2H, m). 2.72-2.86 (3H, m), 3.90 (2H, t; 
J=6.0Hz). 6.68 (1 H. d. J=7.6Hz). 6.72 (1 H, s), 6.80 (1 H, d, J=8.5Hz), 6.97 (1H, d, J=7.6Hz). 7.66-7.77 (1 H, m), 8.00-8.11 
(1 H, m), 8.49 (2H, br s), 8.93 {2H, br s) 

15 

2- [2-[2-(5-Cafbamimidoyl-2-hydroxybenzenesulfonylamino)-ethyl]-5-isopropylphenoxy]propionicacid hydrochloride 
(Compound 40) 

[0187] 1 H-NMR (DMSO-de) 5 ppm: 
20 1.09-1.18 (6H, m), 1.43 (3H. d. J=6.6Hz), 2.56-2.B1 (3H. m), 2.91-3.08 (2H, m). 4.77 (1H. q. J=6.6Hz), 6.59 (1H. s), 
6.70 (1H, d, J=7.9Hz). 6.96 (1H, d, J=7.9Hz), 7,23 (IH, d, J=8.8H2), 7.35 (1H. brs), 7.89 (1H, d, J=:8.8, 2.5Hz), 8.15 
(1H, d, J=2.5H2), 8.96 (2H, brs), 9.28 {2H, brs), 12.12 (IH. brs), 12.95 (IH, brs) 

[4-[2-(5-Carbamimidoyl-2-hydroxybenzenesutfonylam{no)-ethyl]-2'-sulfamoyibiphenyl-3-yloxy]acetic acid 
25 hydrochloride (Compound 41) 

[0188] 1H-NMR (DMSO-dg) 5 ppm: 

2.75-2.85 (2H, m), 3.05-3.15 (2H, m). 4.63 (2H, s), 6.87 (1H, d. J=1.6Hz), 6.91 (IH, dd, J=7.6, 1.6Hz), 7.05-7.12 (3H, 
m), 7.20 (1 H, d, J=8.5Hz). 7.29 (1 H, dd, J=r7.6, 1 .SHz), 7.40-7.50 (1 H. br s), 7.55 (1 H, td, J=7.6, 1 .3Hz). 7.61 (1 H, td, 
30 J=7.6. 1.3Hz). 7.88 (IH. dd, J=8.5, 2.5Hz), 8.02 (1H, dd. J=7.6, 1.3Hz), 8.17 (IH, d, J=2.5Hz), 8.83 (2H. brs). 9.26 
(2H. brs). 12.00 (IH, brs). 12.90 (IH. brs) 

Example 13 

55 [2-[2-(5-Carbamimidoyl-2-hydroxybenzenesulfQnylamino)-ethyl]-5-isopropylphenoxy]acetic acid (Comopound 42) 

[0189] Ethyl [2-[2-(5-carbamimidoyl-2-hydroxybenzenesulfonylamino)ethyl]-5-isopropylphenoxy]acetate (50 mg) 
was dissolved in a mixture of 3 mL of 1 mol/L hydrochloric acid and 1 mL of acetonitrile at 60«C. The solution was 
stirred at 60°C for 4 hours, and the colorless solid obtained by concentration under reduced pressure of the reaction 
40 mixture was dissolved in a mixture of 3 mL of 1 mol/L hydrochloric acid and 1 mL of acetonitrile at 60**C. After the 
isolutlon was stirred at 60°C for 4 hours, then at room temperature for 1 0 hours, the reaction mixture was concentrated 
under reduced pressure to give a coloriess solid. The solid was triturated with water and diethyl ether, and collected 
by filtration to give 31 mg of [2-2-(5-carbamlmidoyl-2-hydroxybenzenesulfonylamino)-ethyl]-5-isopropylphenoxy]acetic 
acid. 

45 1H-NMR (DMSO-dg) 5 ppm: 

1.15 (6H, d. J=6.9Hz). 2.61-2.83 (3H, m), 3.05 (2H, t. J=7.6Hz). 4.42 (2H, s). 6.67 (IH, s), 6.69 (1 H. d, J=7.5Hz), 6.82 
(1 H, d, J=9.1 Hz), 6.98(1 H, d, J=7.5Hz). 7.69 (1 H, dd. J=9.1 , 2.5Hz), 8.05 (1 H, d, J=2.5Hz), 8.56 (2H, brs), 8.94 {2H, brs) 

Example 14 

50 

Ethyl [4-[2-[2-hydroxy-5-(Af-hydroxvcarbamimidoyl)-benzenesulfonviaminolethyll-2' -methanesulfonylbiphenyi- 

3- yloxylacetate (Compound 43) 

[0190] A suspension of 2.01 g of ethyl[4-[2-(5-cyano-2-hydroxybenzenesutfonylamino)ethyl-2'-methanesulfonylbi- 
55 phenyl-3-yloxy]acetate In 1 .0 mL of saturated hydrogen chloride ethanol solution was stin-ed at room temperature for 
3 hours. The reaction mixture was concentrated under reduced pressure, and the residue was dissolved in 20.0 mL 
of ethanol. To this solution was added 3.34 g of hydroxylammonium acetate, and the mixture was stirred at room 
temperature for 13 hours. The reaction mixture was poured into ethyl acetate-water, and the organic layer was sepa- 
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rated. After the aqueous layer was extracted with ethyl acetate, the organic layers were combined, and washed with 
brine. The organic layer was dried over anhydrous magnesiunfi sulfate, and filtered. The filtrate was concentrated under 
reduced pressure, and the residue was purified by column chromatography on silica gel (eluent: ethyl acetate) to give 
1 .90 g of ethyl [4-[2-[2-hydroxy-5-(N-hydroxycarbamlmldoyl)-ben2enesutfonylamlno]ethyl]-2* -methanesulfonylblphe- 
nyl-3-yloxy]acetate as an amorphous product 
iH-NMR(DMS0-de)5ppm: 

1.12 (3H, t. J=6.9H2), 2.70 (3H, s). 2.75-2.85 (2, m), 3.00-3.10 (2H, m), 4.08 (2H, q, J=6.9H2). 4.75 (2H, s), 5.77 (2H, 
brs). 6,85-6.95 (2H, m). 6.97 (1 H, d. J=8.5H2). 7.10-7.25 (2H. m). 7.35-7.40 (1H, m) 7.60-7.80 (3H, m). 7.95-8.10 (2H 
m), 9.53 (1H. brs), 10.9 {1H. brs) 

Example 15 

[01 91 J The following compound was prepared according to a similar manner to that described In Example 1 4. 

Ethyl [2-f2-f2-hydroxv-5-(N-hvdroxycarbamimidoyl)-ben2enesulfonvlamino1ethvll-5-isopropvlphenoxy]acetate 
(Compound 44) 

[0192] IH-NMR (DMSO-dg) 5 ppm: 

1.13 (6H, d. J=6.9H2), 1.16 (3H, t, J=7.3H2), 2.65-2.71 (2H. m), 2.73-2.84 (1H. m). 2.93-3.00 (2H. m). 4.12 (2H. q. 
J=7.3H2). 4.73 (2H. s), 6.77 (2H, br s), 6.65 (1 H, d, J=1 .3H2). 6.72 (1 H, dd. J=7.9, 1 .3H2). 6.95 (1 H, d, J=8.5H2). 6.96 
(1H, d. J=7.9 H2). 7.08 (1H, brs). 7.69 (1H, dd, J=8.5, 2.2H2). 7.99 (1H. d, J=2.2H2), 9.53 (1H, brs). 10.85 (1H. brs) 

Example 16 

[4-[2-(5-Cyano-2-hvdroxvben2enesulfonvlamino)ethyn-2'-methanesutfonvlblphenvl-3-vloxvlaceticacld (Compound 
45) 

[0193] To a stin-ed solution of 154 g of ethyl [4-[2-(5-cyano-2-hydroxyben2enesu!fonylamino)ethyl]-2'-methanesulfo- 
nylbiphenyl-3-yloxy]acetate in 1 .23 L of ethanol was added 275 mL of 2mol/L sodium hydroxide solution under ice- 
cooling, and the mixture was stirred under ice-cooling for 1 .5 hours. To the reaction mixture was added dropwise 275 
mL of 2mol/L hydrochloric acid, and ethanol was removed under reduced pressure. The residue was extracted with 
ethyl acetate, and the organic layer was washed with brine. The solvent was dried over anhydrous magnesium sulfate, 
and removed under reduced pressure to give 1 49 g of [4-[2-(5-cyano-2-hydroxyben2enesulfonylamlno)-ethyll-2'-meth- 
anesulfonylblphenyl-3-yloxy]acetlcacid. 
^H-NMR (DMSO-dg) 5 ppm: 

2.73 (3H, s), 2.75-2.85 (2H, m), 3.05-3.20 (2H. m), 4.66 (2H, s). 6.85-6.95(2H,m), 7.13(1H, d,J=:8.5H2). 7.17(1H,d. 
J=7.6H2). 7.39 (1 H, dd. J=7.5, 1 .3Hz), 7.50-7.60 (1 H, m), 7.60-770 (1 H, m), 7.88 (1 H, dd, J=8.5. 2.1 H2), 8,02 (1 H, d. 
J=2.1Hz). 8.08 (IH. dd. J=8.0, 1.3Hz), 11.80-12.20 (1H. br), 12.70-13.30 (1H. br) 

Example 1 7 

Sodium [4-[2-(5-cyano-2-hydroxybenzenesulfonylamino)-ethyl]-2'-methanesulfonylbiphenyl^-yloxy]acetate 

(Compound 46) 

[0194] To a stirred solution of 1 46 g of [4-[2-(5-cyano-2-hydroxyben2enesulfonylamino)ethyl]-2'-methanesulfonylbl- 
phenyl-3-yloxy]acetlc acid In 580 mL of ethanol was added 137 mL of 2mol/L sodium hydroxide solution under Ice- 
cooling, and the solvent was removed under reduced pressure. The residue was suspended with 1 .15 L of ethanol, 
and the mixture was stirred under reflux for an hour, then at room temperature overnight. The obtained white solid was 
collected by filtration to give 129 g of sodium [4-[2-(5-cyano-2-hydroxybenzenesulfonylamlno)ethyl]-2'-methanesulfo- 
nylbiphenyl-3-yloxy]acetate. 
iH-NMR (DMSO-dg) 5 ppm: 

2.71 (3H. s), 2.75-2.85 (2H, m), 3.10-3.25 (2H. m). 4.39 {2H, s), 6.73 (IH. d, J=8.5H2), 6.80-6.90 (2H, m). 7.17 (IH. 
d. J=8.2H2). 7.40 (IH. dd, J=7.6, 1 .3H2), 7.49 (IH, dd. J=8.8. 2.2H2). 7.60-7.70 (IH, m), 7.70-7,80 (2H, m), 8.08 (IH, 
dd, J=8.2. 1.3H2) 
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Example IB 

[4-f242-Hvdroxy-5-(A^hvdroxycarfaamimidoyl)benzenesulfonvlaminolethvll-2'-me^ 
acetic acid (Compound 47) 

[0195] Method 1) To a suspension of 79 mg of ethyl [4-[2-{2-hydroxy-5-(W-hydroxycarbamlmidoyl)ben2enesulfo- 
nylaminoJ-ethyl]-2'-methanesulfonylbjphenyl-3-yloxy]acetate In 

acetonitrile was added 0,401 mL of 1 mol/L sodium hydroxide solution, and the mixture was stln-ed at room temperature 
for 30 minutes. To the reaction mixture was added 0.401 mL of 1 mol/L hydrochloric acid, and the mixture was con- 
centrated under reduced pressure. To the residue was added water, and the mixture was purified by column chroma- 
tography on trtmethylaminopropylated silica gel (eluent: 10% 1 molA. hydrochloric acld-acetonitrile). The eluent was 
concentrated under reduced pressure, and the residue was triturated with ethyt acetate to collect by filtration of 70 mg 
of [4-[2-[2-hydroxy-5-(/V-hydroxycarbamimidoyO-benzenesulfonylamino]ethyQ-2*-methanesulfonylbiphenyl-3-yloxyl 
acetic acid as an yellow powder 

[0196] Method 2) To a stirred solution of 117 g of sodium [4-[2-(5-cyano-2-hydroxybenzcnesulfonylamino)ethyl]-2'- 
methanesu{fonylbiphenyl-3-yloxy]acetate in 1 .17 L of water was added 56 g of 50% aqueous hydroxylamine solution 
at room temperature, and the mixture was stirred at 70°C for 4 hours. To the reaction mixture was added dropwise 1 
mol/L hydrochloric acid at room temperature, and the mixture was stirred at the same temperature over night. The 
obtained solid was collected by filtration to give 110 g of [4-[2-[2-hydroxy-5-(A/-hydroxy-cart3amlmidoyl)ben2enesulfo- 
nylamino]ethyl]-2'-methanesulfonylbiphenyl-3-yloxy]acetic acid. 
^H-NMR (DMSO-d6)5ppm: 

2.73 (3H, s), 2.75-2.85 (2H, m), 3.05-3.15 (2H. m), 4.67 (2H. s), 6.85-6.95 (2H. m). 7.16 (1H, d. J=7.9H2). 7.24 (1H, 
d, J=8.5Hz). 7.35-7.50 (2H. m), 7.66 (1H, td, J=7.6, 1.3H2), 7.70-7.85 (2H, m), 8.00-8.1 0 (2H, m). 8.45-9.60 (1H, br), 
10.80-13.30 (3H, br) 

Example 1 9 

n-Butyl[4-[2-[2-Hydroxy-S-(N-hvdroxycarbamimidoyl)-benzenesulfonylamino]ethyl|-2'-methanesulfonylbiphenyi- 
3-yloxy]acetate hydrochloride (Compound 48) 

[01 97J Method 1 ) A solution of 1 .499 g of ethyl [4-[2-[2-hydroxy-5-( W-hydroxycart)amimidoyl)benzenesulfonylamino]- 
ethyl]-2'-methanesuifonylbiphenyl-3-yloxy]acetate in 20 mL of 34% hydrogen chloride n-butanol solution was stirred 
at eO'C for 3 hours. After being concentrated under reduced pressure, the reaction mixture was recrystallized from n- 
butanoldiisopropyl etherto give 1 .472 g of n-butyl [4-[2-[2-hydroxy-5-(N-hydroxycart3amimldoyl)benzenesulfonylamlno] 
ethyl]-2'-methanesulfonylblphenyl-3-yloxy]acetate hydrochloride as a white crystal. 

[0198] Method 2) A solution of 110 g of [4-[2-[2-hydroxy-5-(/V-hydroxycarbamlmldoyl)ben2enesulfonylamino]ethyi]- 
2'-methanesulfonylblphenyl-3-yloxy)acetic acid in 1.00 L of 14% hydrogen chloride n-butanol solution was stln-ed at 
100'*C for 2.5 hours. The reaction mixture was concentrated under reduced pressure, and the residue was washed 
with ethyl acetate to give 111 g of crude crystal. The crude crystal was recrystallized from n-butanol-dilsopropyl ether 
to give 83.3 g of n-butyl [4-[2-[2-hydroxy-5-(N-hydroxycart3amimldoyl)benzenesulfonylamino]ethyl]-2'-methanesutfo- 
nylbiphenyl-3-yloxy]acetate hydrochloride. 
^H-NMR(DMSO-d6)5ppm: 

0.78 (3H. t. J=7.6Hz), 1 .15-1 .30 (2H, m). 1 .40-1 .55 (2H, m), 2.72 {3H, s), 2.75-2.85 (2H. m), 3.05-3.15 (2H, m), 4,05 
(2H. t, J=6.6Hz), 4.78 (2H. s), 6.90-6.95 (2H. m), 7.18 (1H, d, J=7.6Hz), 7.20-7.30 {1H, m), 7.37 (1H, d, J=7.6Hz). 
7.42-7.50 (1H, m). 7.66 (1H. td, J=7.6, 1.3Hz), 7.72-7.82 (2H, m), 8.02-8.10 (2H. m). 8.60-9.60 (1H. br), 10.85-11.30 
(1H, br), 11.80-12.20 (1H, br), 12.50-13.05 (1H. br) 

Example 20 

[01 99] The following compounds were prepared according to a similar manner to that described in Example 1 9. 

Cyclohexyl [4-[2-[2>hydroxy-5-(N-hydroxycari3amimldovl)-benzenesulfonvlaminolethvn-2-methanesulfonylbiphenyl- 
3-yloxy]acetate (Compound 49) 

[0200] 1H-NMR (CDCI3) 5 ppm: 

1.10-1.60 (6H, m), 1.64-1.74 (2H, m), 1.78-1.88 (2H, m), 2.66 (3H. s). 2.93 (2H, t, J=6.0Hz), 3.35 (2H, t. J=6.0Hz), 
4.62 (2H, s), 4.82-4.90 (1H, m). 4,95 (2H, s), 5.90-6.05 (1H, br s), 6.85-7.00 (3H, m). 7.12 (1H, d, J=7.6Hz). 7.36 (1H, 
dd, J=7.9. 1.3Hz), 7.57 (1H, td. J=7.9, 1.3Hz). 7.62-7.73 (2H. m). 7.96 (1H, d, J=2.2Hz). 8.21 (1H, dd, J=7.9, 1.3Hz) 
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lsopropvlf442-r2-hvdroxy'5-(A^hYdroxycarbamimidQvl)-benzenesulfonyiam{no]ethvn 
3-yloxylacetate (Compound 50) 

[0201] ^H-NMR (CDCy 5 ppm: 

1.26 (6H. d, J=6.3H2), 2.65 (3H, s), 2.93 {2H. I, J=6.0Hz), 3.30-3.40 (2H. m), 4.61 (2H. s), 4.99 (2H, brs), 5.05-5.15 
(1H, m), 6.04 (1H. brs). 6.85-7.05 (3H. m), 7.12 (1H, d. J=7.6Hz), 7.34-7.46 (1H, m). 7.50-7.80 {3H; m), 7.95-8.00 
(1H, m), 8.15-8.30 (1H,m) 

Example 21 

Ethyl [2-(2-[(5-carbamimidoyl-2-hydroxybenzenesulfQnyl)-(2-methyl-1.3-thia2ole-4-ylmethyl)a^ 
5-lsopropylphenoxylacetate (Compound 51) 

[0202] A solution of 1 74 mg of ethyl [2-[2-[{5-cyano-2-hydroxybenzenesulfonyl)-(2-methyl-1 .3-thiazole-4-ylmethyl) 
amlno]-ethyl]-5-lsopropylphenoxy]acetate in hydrogen chloride ethanol solution was stin-ed at room temperature for 5 
hours. The reaction mixture was concentrated under reduced pressure, and the residue was dissolved in 3.mL of 
ethanol. To the stirred mixture was added 135 mg of ammonium acetate under ice-cooling, and the mixture was stinred 
at room temperature for 2 days. To the reaction mixture was added water, and the precipitate was collected by filtration, 
and washed with water to give 71 mg of ethyl [2-[2-[(5-carbamlmidoyl-2-hydroxybenzenesulfonyl)-(2-methyM,3-thia- 
2ole-4-ylmethyl)amino]ethyl]-5-lsopropylphenoxy]acetate. 
1H-NMR (DMSO-dfi) 6 ppm: 

1.08-1.19 (9H, m), 2.56-2.67 (5H, m). 2.70-2.81 (1H, m), 3.25-3.33 (2H,m), 4.11 (2H, q, J=7.3Hz), 4.63 (2H, s), 4.67 
(2H, s). 6.22 (1H, d, J=9.1Hz), 6.62 (1H, s), 6,66-6.72 (1H, m). 6.88 (IH. d, J=:7.6Hz). 7.20 (1H.s). 7.45 (1H, dd, J=9.1, 
2.8Hz), 7.54-7.96 (2H, br). 8.06 (1H. d. J=2.8Hz), 8.14-8.67 (2H, br) 

Example 22 

[0203] The following compound was prepared according to a similar manner to that described In Example 21 . 
5-Carbamimidoyl-2-hydroxy-N-[2-(4-isopropyl-2-sulfamoylphenyl)ethyl]benzenesulfonamide (Compound 52) 
[0204] ^ H-NMR (DMSO-dg) 5 ppm: 

1.20 (6H, d. J=6.9H2). 2.87-2.97 (3H, m), 3.07 (2H, t, J=7.3H2), 6.27 (IH, d. J=9.1Hz). 7.00-7.65 (5H, m). 7.72 (IH, 
d, J=1 .9Hz). 7.75-7.90 (2H, br). 7.95 (1 H, d. J=2.8Hz). 8.40-8.60 (2H, m) 

Example 23 

[2-f2-f(5-Carbamimidoyl-2-hydroxybenzenesulfonvl)-(2-methvl-1.3-thiazol-4-vlmethyl)amino]ethvn- 
5-isopropylphenoxyiacetic acid (Compound 53) 

[0205] To a stin^d solution of 1 00 mg of ethyl [2-[2-[(5-carbamimidoyl-2-hydroxybenzenesulfonyl)-(2-methyl-1 ,3-thi- 
azol-4-ylmethyt)amino]ethyl]-5-isopropylphenoxy]acetate In 0.8 mL of ethanol was added 0. 1 83 mL of 2 mol/L sodium 
hydroxide solution under ice-cooling. After being stin-ed at the same temperature for 30 minutes, the reaction mixture 
was concentrated under reduced pressure. To the stirred solution of the residue in a mixture of 0.8 mL of acetonitrile 
and 0.8 mL of water was added 0.174 mL of 1 mol/L hydrochloric acid under ice-cooling, and the mixture was stirred 
at the same temperature for 5 minutes. To the mixture was added additional 0.174 mL of 1 mol/L hydrochloric acid 
under ice-cooling; and the mixture was stirred at the same temperature for 5 minutes. The precipitate was collected 
by filtration, and washed with water to give 74 mg of [2-[2-[(5-carbamimidoyl-2-hydroxybenzenesulfonyl)-(2-methyl- 
1 .3-thiazole-4-ylmethyl)amino]ethyl]-5-isopropylphenoxy]acetic acid. 
iH-NI\/IR(DMSO-d6)6ppm: 

1 .15(6H, d, J=6.9Hz), 2.62 (3H. s), 2.73-2.84 (3H. m). 3.40-3.50 (2H, m), 4.33 (2H. s). 4.53 (2H, s), 6.66 (IH, dd, J=:7.6, 
1.3Hz), 6.69{1H, d, J=1.3Hz). 6.83 (IH. d. J=7.6Hz). 6.98 (IH. d. J=8.8Hz), 7.26(1H. s). 7.72 (IH. dd, J=8.8, 2.5Hz). 
8.12 (IH. d. 3=2.5Hz). 8.48 (2H. brs), 9.14 (2H, brs) 
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Example 24 

Amino^4-hydroxv-3-[T2-[4Hsopropyl-2-(ethoxycarfaonylmethoxy)phenyl]ethyllsulfamoynphenvl1 
methylenecarbamoyloxymethyl 2.2-dimethylpropionate (Compound 54) 

[0206] To a stirred solution of 99 mg of amino-[4-ben2yloxy-3-[[2-[4-isopropyl-2-(ethoxycarbonylmethoxy)phenyl] 
ethyl)-sulfamoyl]phenyl]methylenecart)amoyloxymethyl 2,2-dimethylpropionate in 3 mL of tetrahydrofuran was added 
9.2 mg of 10 % palladium on carbon under ice-cooling, and the mixture was stirred under a hydrogen atmosphere at 
30'C for 1 hour. The insoluble material was removed by filtration, and the filtrate was concentrated under reduced 
pressure. The residue was purified by column chromatography on silica ge! (eluent; ethyl acetate-hexane) to give 75 
mg of amino-[4-hydroxy-3-[[2-[4'isopropyl-2-(ethoxycarbonylmethoxy)phenyl]ethylJsulfamoyl]-phenyl]methylenecar^ 
bamoyloxymethyl 2,2-dimethylproplonate. 
iH-NMR(CDCl3)6ppm: 

1 .19 (6H, d, J=:6.9Hz), 1 .22 (9H, s), 1 .35 (3H, t, J=7.3Hz), 2.73-2.88 (3H, m), 3.20-3.32 (2H. m), 4.32 {2H, q, J=7.3Hz), 
4.87 (2H, s). 5.86 (2H. s), 6.11 (1H, br s), 6.52 (1H, s). 6.72 (1H, d, J=7.6H2), 6,95 (1H. d.J=7,6Hz), 7.01 (1H. d, 
J=8.8Hz). 8.08-8.15 (1H, m). 8.20 (1H, d, J=2.2Hz). 8.72-9.90 {2H, br) 

Example 25 

[0207] The following compounds were prepared according to a similar manner to that described in Example 24. 

AminO'{4-hydroxy-3-[[2-[4-isQpropyl-2-(ethoxycarbonylmethQxy)phenyl]ethyl]sulfamoyl]phenyl] 
methylenecarbamoyloxymethyl 2-acetoxy-2-methylpropionate (Compound 55) 

[0208] iH-NMR(CDCl3)6ppm: 

1 .20 (6H, d, J=6.9Hz), 1 .35 (3H. t. J=:7.3Hz), 1 .57 (6H, s), 2.04 (3H. s), 2.75-2.88 (3H. m), 3.22-3.32 (2H, m). 4.32 (2H, 
q, J=7.3H2). 4.69 (2H, s), 5.89 (2H, s), 6.12 (1H, brs). 6.51-6.56 (1H, m), 6.73-6.79 (1H, m), 6.95 (1H, d. J=7.9H2), 
7.01 (1H, d, J=8.8Hz). 8.11 (1H, dd. J=8.8, 2.2Hz), 8.21 (1H. d, J=2.2Hz), 8.65-9.95 (2H, m) 

Ethyl [4-[2-[5-amlno(butoxycarbonylimino)methyl]-2-hydroxybenznesulfonylaminolethyl]-2'-methanesulfonylbiphenyl- 
3-yl]oxyacetate (Compound 56) 

[0209] iH-NMR(DMSO-d6)5ppm: 

0.90 (3H, t, J=7.3Hz). 1.11 (3H, t, J=7.3Hz), 1.31-1.40 (2H. m), 1.54-1.63 {2H, m), 2.69 (3H, s). 2.74-2.82 {2H. m), 
3.02-3.11 (2H, m), 4.00 (2H, t, J=6.6Hz), 4.05 (2H. q, J=7.3Hz), 4.74 (2H, s), 6.88-6.92 (2H, m), 6.96-7.06 (IH, m). 
7.15 (IH. d. J=7.6Hz), 7.19-7.47 (2H, m), 7.65 (IH, td, J=7.6, 0.9Hz). 7.74 (IN, td, J=7.6, 1.3H2), B.00-8.11 (2H, m), 
8.39 (IH, d, J=1.9Hz), 8.85-9.35 (2H. m), 11.30-11.70 (IH, br) 

Test Example 1 

Measurement of inhibitory activity for activated blood coagulation factor X 

[0210] 2.5 of a dimethylsulfoxide solution of a test compound, 1 87.5 jiL of 1 00 mM tris-200 mM NaCI buffer (pH 
8.4) and 50 \iL of 1 mM S-2222 (Daiichi Pure Chemicals) aqueous solution were poured into 96 well microplate. Then 
10 of 0.6 U/hiL human activated blood coagulation factor X (Catbiochem) in gelatin-gtycine buffer was added and 
the mixture was incubated for 10 minutes at 37 ""C. The reaction was terminated with the addition of 50 of 60 % 
acetic acid and absorbance (405 nm) was measured by a microplate reader (SPECTRAmax250, Molecular Devices). 
[0211] The group with 2.5 \lI of the dimethylsulfoxide solution instead of the test compound solution was defined as. 
the control, and the group with 10 of the gelatin-glycine buffer solution instead of human activated blood coagulation 
factor Xwas defined as the blank. The concentration of a test compound that inhibited the absorbance of control by 
50% (IC50) was obtained, and this value was used as the index of inhibitory activity for activated blood coagulation 
factor X. Results were shown as Table 1 . 



[Table 1] 



Test compound No. 


Inhibitory activity for activated blood coagulation factor X {\C^q, jiM) 


Compound 33 


0.012 
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[Table 1] (continued) 



Test compound No. 


Inhibitory activity for activated blood coagulation factor X (IC50, 


Connpound 42 


0.10 


Compound 52 


0.016 


Compound 53 


0.051 



Test Example 2 

Measurement of inhibltofy activity for thrombin 

[021 2] 2.5 \iL of a dimethyisulfoxide solution of a test compound, 1 87.5 jiL of 1 00 mM tris-200 mM NaCI buffer (pH 
8.4) and 50 of 1 mM S-2238 (Dailchi Pure Chemicals) aqueous solution were poured Into 96 well microplate. Then 
10 nL of 2.0 U/mL human thrombin (Sigma Chemical Company) in gelatin-glyclne buffer was added and the mixture 
was incubated for 1 0 minutes at 37 *'C. The reaction was temilnated with the addition of 50 \iL of 60 % acetic acid and 
absorbance (405 nm) was measured by a microplate reader (SPECTRAmax250, Molecular Devices). 
[0213] The group with 2.5 jiL of the dimethyisulfoxide solution Instead of the test compound solution was defined as 
the control, and the group with 10 jtL of the gelatin-glyclne buffer solution instead of human thrombin was defined as 
the blank. The concentration of a test compound that Inhibited the absorbance of control by 50% (IC50) was obtained, 
and this value was used as the index of Inhibitory activity for thrombin. Results were shown as Table 2. 



[Table 2] 



Test compound No. 


Inhibitory activity for thrombin (IC50, \iJM) 


Compound 33 


> 100 


Compound 42 


> 100 


Compound 52 


> 100 


Compound 53 


> 100 



Test Example 3 

Measurement of anticoagulation effects (prolongation of plasma prothrombin time) 

[0214] Two \lL of a dimethyisulfoxide solution of a test compound was put in the process tube and then incubated 
at 37 "C. One minute after addition of 48 jiL of normal human plasma (George King Bio-Medical Inc), 1 00 jiL of plasma 
prothrombin time reagent (Boehringer Mannheim) prewanned at 37 °C was added into the mixture. Prothrombin time 
was measured with a coagulometer (ST4, Boehringer Mannheim). 

[0215] The group without any test compound was defined as the control. The concentration of test compound that 
prolonged the clotting time of the control by 2 times (CT2) was obtained and, this value was used as the index of 
anticoagulation activity. Results were shown as Table 3. 



[Table 3] 



Test compound No. 


Anticoagulation activity (}iM) 


Compound 33 


0.52 


Compound 42 


2.4 



50 

Test Example 4 
Oral administration test in rats 
55 1 ) Collection of plasma 

[0216] Male Wistar rats aged 6 - 9 weeks (SLC) fasted overnight were used. A test compound was dissolved or 
suspended in 0.5% methytcellulose solution at the concentration of 6.0 mg/mL. Then 5.0 ml/kg of that was orally 
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administrated into the rats. Before and at proper time points after administration of the test compound, cftrated (1:10 
dilution. 3.1 3% sodium citrate) blood was collected from the jugular vein. Plasma samples were obtained by centrifu- 
gatton. 



10 
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2) Measurement of anti-activated blood coagulation factor X activity in plasma 

[0217] 2.5 \iL of plasma sample, 200 ^lL of 1 00 mM tris-200 mM NaCI buffer (pH 8.4) and 1 0 ^L of 0.06 U/mL human 
activated blood coagulation facSor X (Calbiochem) in gelatin-glycine buffer were poured Into 96 well microplate. Then 
50 ^lL of 1 mM S-2222 (Daiichi Pure Chemicals) aqueous solution was added and the mixture was incubated for 10 
m inutes at room temperature. The reaction was terminated with the addition of 50 jiL of 60 % acetic acid and absorbance 
(405 nm) was measured by a microplate reader 
(SPECTRAmax250, l^olecular Devices). 

[0218] The group with 2.5 of the control plasma instead of the plasma sample was defined as the control, and 
the group with 1 0 jiL of gelatin-glycine buffer solution instead of human activated blood coagulation factorX was defined 
as the blank. The inhibitory% of plasma sample was calculated from absorbance of the control as 1 00% and this value 
was used as the index of anti-activated blood coagulation factor X activity in plasma. 

3) Measurement of prothrombin time (PT). 

[0219] Fifty p.L of plasma was put in the process tube and then incubated at 37^C. One minute later, 1 00 jiL of plasma 
PT reagent (Boehringer Mannheim) prewamied at 37 °C was added into the mixture. PT was measured with a coag- 
ulometer {ST4, Boehringer Mannheim). 

[0220] The ratio of PT at each Ume point after administration of the test compound to that of before administration 
* was used as the index of anticoagulation activity. 

4) Results of anti-activated blood coagulation factor X activity in plasma and PT ratio at 30 minutes after oral 
administration of each test compound at a dose of 30 mg/kg were shown as Table 4. 



[0221] 



Table 4] 



Test compound No. 


Anti-activated blood coagulation factor X activity in plasma (%) 


PT ratio 


Compound 43 


32.0 


1.31 


Compound 48 


58.2 


1.50 


Compound 49 


51.4 


1.43 



Test Example 5 
Acute toxtoity test 

[0222] Male ICR mice aged 7 weeks (SLC) were divided Into several groups consisted of 5 mice. A solution containing 
a test compound was prepared at the concentration that became the administration volume of the test compound to 
be 50.0 mg/10.0 mL/kg. The solution was administered into tail vein at an infusion rate of 1 mL/minute. Observations 
were perfomied at constant interval, and survival rate was Judged for 24 hours. Results were shown as Table 5, and 
no death case was observed. 



50 



55 



iJabie 5; 



Test compound No. 


Death case 


Compound 42 


0/5 



Industrial Applicability 

[0223] The 5-amidino-2-hydroxyben2enesulfonamide derivatives and pharmaceutically acceptable salts thereof of 
present inventors show a potent and selective activatedblood coagulation factor X inhibitory activity. The present in- 
vention can provide novel compounds having excellent properties as activated blood coagulation factor X inhibitors. 
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In addition, the 6-cyano-2-hydroxybenzenesulfonamlde derivatives represented by the above general formula (II) and 
salts thereof of the present invention are important as intermediates in the production or the compounds represented 
by the above general fonnula (I). Accordingly, the compounds represented by the above general formula (I) of the 
present Invention can be readily prepared via these compounds. 



Claims 

1 . A 5-amidlno-2-hydroxybenzenesulfonamide derivative represented by the general f onmula: 




wherein R"" represents a hydrogen atom or a lower alkyi group which may have a substltuent selected from the 
following group (A); 

(A) -COORA, -CONRBRC, a 3 to 1 0-membered cycloalicyl group, a 6 to 1 0-membered aryl group, a 3 to 1 0-mem- 
bered 

heterocycloalkyl group which may have an oxo group, and a 5 to 10-membered aromatic heterocyclic group 
which may have an oxo group or a lower alkyI group; 

wherein R^ represents a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyI group which 
may have a substltuent selected from the following group (i); 

(i) -COORAI in which R^i is a hydrogen atom, a 3 to 1 0-membered cycloalkyl group or a lower alkyI group, 
-OCOR^ in which RA2 is a 3 to 1 0-membered cycloalkyl group or a lower alkyI group, -0C00RA3 jn which 
RA3 is a 3 to 10-membered cycloalkyl group or a lower alkyI group, -0RA4 in which R^* is a hydrogen 
atom, a 3 to 10-membered cycloalkyl group or a lower alkyI group, -CONR^srab which R^ and R^^ 
are Independently a hydrogen atom or a lower alkyI group, or -NRAsras forms a cyclic amino group, a 3 
to 10-membered cycloalkyl group, a 6 to 10-membered aryl group, a 3 to 10-membered heterocycloalkyl 
group and a 5 to 10-membered aromatic heterocyclic group; 

wherein R^ and R^ independently represent a hydrogen atom or a lower alkyI group which may have a 
substltuent selected from the following group (ii), or -NRBrc forms a cyclic amino group; 

(ii) -COORSi in which R^i is a hydrogen atom, a 3 to 1 0-membered cycloalkyl group or a lower alkyi group, 
-CONRB2RC2 in which RB2 and RC2 are independently a hydrogen atom or a lower alkyI group, or -NRB2rC2 
fonms a cyclic amino group, a 3 to 10-membered cycloalkyl group, a 6 to 10-membered aryl group, a 3 to 
10-membered heterocycloalkyl group and a 5 to 10-membered aromatic heterocyclic group; 

T represents an oxygen atom, a sulfur atom or a sulfonyl group; or TR^ represents -SOaNRB^Rca in which 
R^ and RC3 are Independently a hydrogen atom or a lower all^l group; 

R2 represents a di(lower alkyl)amino group, a lower alkyI group, a 3 to 10-membered cycloalkyl group, a 
6 to 1 0-membered aryl group which may have one to three substituents selected from the following group 
(B), a 3 to 1 0-membered 

heterocycloalkyl group which may have an oxo group, or a 5 to 1 0-membered aromatic heterocyclfc group 
which may have a substltuent selected from the following group (C) ; 

(B) an 0X0 group, a lower alkyI group, a halo(lower alkyI) group, -Y-RD, a halogen atom, a nitro group, an 
amino group, -COOR^, a carbamoyl group, a sulfamoyi group, a lower alkylsulfony group, a mono(lower alkyI) 
sulfamoyi group which may have -COORP, and a lower alkylsulfonylamlno-substltuted (lower alkyl) group; 
wherein Y represents an oxygen atom or a sulfur atom; 

RD represents a hydrogen atom, a halo(lower alkyl) group or a lower alkyl group which may have -COOR°^ 
in which R^^ is a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyl group; 
RE represents a hydrogen atom, a 3 to 10-membered cycloalkyl group or a lower alkyi group; 
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represents a hydrogen atom, a 3 to 1 0-membered cycloalkyi group or a lower alkyi group; 

(C) a lower alky! group, an amino group and -COOR^; 

wherein R^ represents a hydrogen atom, a 3 to 10-membered cydoalkyi group or a lower alky! group; 

Q represents a hydrogen atom or a lower alkyI group which may have a substituent selected from the following 

group (D); 

(D) -OR", -COOR', -CONRJR^, a 6 to 1 0-membered aryl group which may have one to three substituents 
selected from the following group (iii), and a 5 to 10-membered aromatic heterocyclic group which may have 
one to three substituents selected from the following group (tv); 

wherein R" represents a hydrogen atom or a lower alkyI group which may have -OR^^^ in which R^^^ is a 

hydrogen atom or a lower alkyI group; 

R' independently has the same meaning as R^; 

R'' and R^ independently represent a hydrogen atom, a 6 to 10-membered aryl group whteh may have a 
carbamoyl group, a 5 to 10-membered aromatic heterocyclic group which may have a substituent selected 
from the following group (v), or a lower alkyI group which may have a substituent selected from the following 
group (vl), or -NRJRX fomns a cyclic amino group whteh may have a substituent selected from the following 
group (vii); 

(V) a halogen atom, a lower alkyi group, a carbamoyl group and -COOR^^ In which R*J1 is a hydrogen atom 
or a lower alkyi group; 

(vi) -0RJ2 in which R-'z is a hydrogen atom or a lower alkyi group, and a 5 to 10-membered aromatic 
heterocyclic group; 

(vii) a hydroxy group, a lower alkyi group, a hydroxy(lower alkyi) group, a carbamoyl group, a di(lower 
alkyl)amino group, a lower acyl group and -COOR^^ in which RJ3 is a hydrogen atom ora lower alkyi group; 

(iii) a halogen atom, a nitro group, a lower alkyt group, -ORL in which R"- is a hydrogen atom or a lower 
alkyi group, and -COOR'** in which R^ is a hydrogen atom or a lower alkyl group; 

(iv) a halogen atom, an oxo group, a lower alkyl group and a phenyl group; and 

Z represents a hydrogen atom, a hydroxy group or -COORN; wherein RN represents a halo(lower alkyl) group, 
a 6 to 1 0-membered aryl group, or a lower alkyl group which may have a substituent selected from the following 
group (viti); 

(viil) -0RN1 in which R^^ is a hydrogen atom or a lower alkyl group, -COORN2 in which RN2 is a lower alkyl 
group which may have -C00RN21 where RN^^ is a lower alkyl group, -CONRN3rN4 which RN3 and R"^ 
are independently a hydrogen atom or a lower alkyl group, or -NRN3rN4 ^orms a cyclic amino group, 
-OCORN5 in which R^s is a lower alkyl group which may have -OCORNs^ where R^si is a lower alkyl 
grouf3, a 3 to 10-membered heterocycloalkyi group and a 6 to 10-membered aryl group; 

or a phannaceutically acceptable salt thereof. 



A5-amidino-2-hydroxybenzenesulfonamide derivative as claimed in claim 1 or a phamiaceutically acceptable salt 
thereof, wherein Q is a hydrogen atom and Z is not a hydrogen atom. 

A 5-amidlno-2-hydroxybenzenesulfonamide derivative as claimed in claim 2 or a pharmaceuttcally acceptable salt 
thereof, wherein Ri is a lower alkyl group having -COOR^ wherein R^ is a hydrogen atom, a 3 to 10-membered 
cycloalkyi group or a lower alkyl group which may have a substituent selected from the following group (i); 

(i) -COOR'^^ in which H^^ is a hydrogen atom, a 3 to 10-membered cycloalkyi group or a lower alkyl group, 
-OCORA2 in which R^ is a 3 to 10-membered cycloalkyi group or a lower alkyl group, -OCOOR^^ in which 
RA3 is a 3 to 10-membered cycloalkyi group or a lower alkyl group, -0RA4 in which R^^ is a hydrogen atom, 
a 3 to 10-membered cycloalkyi group or a lower alkyl group, -CONR^sras jp whteh R^s and RAB are inde- 
pendently a hydrogen atom or a lower alkyl group, or -NR^R^e fomis a cyclic amino group, a 3 to 1 0-m embered 
cycloalkyi group, a 6 to 10-membered aryl group, a 3 to 10-membered heterocycloalkyi group and a 5 to 
10-membered aromatic heterocyclic group; 

R2 is a phenyl group having a substituent selected from the following group (B); 
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(B) an 0X0 group, a lower alkyi group, a hafo(lower alkyi) group, -Y-BP, a halogen atom, a nitro group, an 
amino group, -COOR^, a carbamoyl group, a sutfamoyl group, a lower alkylsulfonyl group, a mono(lower alkyi) 
sulfamoyi group which may have -COORF, and a lower alkylsulfonylamino-subslituted (lower alkyi) group; 

wherein Y is an oxygen atom or a sulfur atom; 

RD is a hydrogen atom, a halo(lower aikyi) group or a lower alkyi group which may have -COORDI in whfch BP^ 

Is a hydrogen atom, a 3 to 10-membered cycloalkyi group or a lower alkyi group; 

R^ Is a hydrogen atom, a 3 to 10-membered cycloalkyi group or a lower alkyi group; 

R^ is a hydrogen atom, a 3 to 1 0-membered cycloalkyi group or a lower alkyi group; 

T is an oxygen atom; and 

Z is a hydroxy group. 

4. A 5-amidlno-2-hydroxybenzenesulfonamide derivative as claimed in claim 3 or a phamriaceutically acceptable salt 
thereof, wherein R^ Is a methyl group having -COORAIO wherein RA10 is a 3 to 10-membered cycloalkyi 
group or a lower alkyi group; and R2 is a phenyl group having a substituent selected from the group consisting of 
a sulfamoyi group, a lower alkylsulfonyl group and a mono(lower alkyl)sulfamoyl group; 

5. A 5-amldlno-2-hydroxybenzenesulfonamide derivatrve as claimed in claim 1 or a phamriaceutically acceptable salt 
thereof, wherein R^ is a lower alkyi group having -COORAio wherein R^io is a 3 to 1 0-membered cycloalkyi group 
or a lower alkyi group; R2 is a phenyl group having a substituent selected from the group consisting of a sulfamoyi 
group, a lower alkylsulfonyl group and a mono(lower alkyl)sulfamoyl group; 

Q is a hydrogen atom, 
T is an oxygen atom; and 
Z is a hydrogen atom. 

6. The 5-amldlno-2-hydroxybenzenesulfonamide derivative as claimed In claim 4, represented by the formula: 



or a phanDaceutlcally acceptable salt thereof. 
7. The 5-amldino-2-hydroxyben2enesulfonamide derivative as claimed in claim 4, represented by the formula: 



or a pharmaceutlcally acceptable salt thereof. 
8. The 5-amidino-2-hydroxybenzenesulfonamide derivative as claimed in claim 4, represented by the formula: 





N 



OH 
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SOaCH, 



N 

OH 




or a phamnaceuticaily acceptable salt thereof. 
9. The 5-amidlno-2-hydroxybenzenesulfonamide derivative as claimed in claim 4, represented by the fonnula: 



or a phanmaceuticalty acceptable salt thereof. 

10. A phamiaceutical composition comprising as an active ingredient a 5-amidino-2-hydroxyben2enesulfonamlde de- 
rivative as claimed in any one of claims 1 to 9 or a phanmaceutlcally acceptable salt thereof. 

11. A phamiaceutical composition as claimed in claim 10 wherein the composition is an activated blood coagulation 
factor X inhibitor. 

12. A phamiaceutical composition as claimed in claim 10 wherein the composition is an agent for the prevention or 
treatment of a disease associated wrth an activated blood 

coagulation factor X. 

13. A method for the prevention or treatment of a disease associated with an activated blood coagulation factor X, 
which comprises administering a therapeutically effective amount of a 5-amidino-2-hydroxybenzenesulfonamide 
derivative as claimed in any one of claims 1 to 9 or a phamnaceuticaily acceptable salt thereof. 

14. A use of a 5-amidino-2-hydroxyben2enesulfonamide derivative as claimed in any one of claims 1 to 9 or a phar- 
maceutically acceptable salt thereof for the manufacture of a phamiaceutical composition for the prevention or 
treatment of a disease associated with an activated blood coagulation factor X. 

15. A 5-cyano-2-hydrpxyben2enesulfonamide derivative represented by the general formula: 



wherein represents a hydrogen atom or a lower alkyi group which may have a substituent selected from the 
following group (A); 

(A) -COORA, -CONRBrc, a 3 to 1 0-membered cycloalkyi group, a 6 to 1 0-membered aryl group, a 3 to 1 0-mem- 





Q 
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bered heterocycloalkyl group which may have an oxo group, and a 5 to 10-membered aromatic heterocyclic 
group which may have an oxo group or a lower alky! group; 

wherein represents a hydrogen atom, a 3 to 10-membered cycloalkyi group or a tower alkyl group which 
may have a substltuent selected from the following group (I); 

(i) In which R^i is a hydrogen atom, a 3 to 1 0-membered cycloalkyi group or a lower alkyl group, 

-0C0RA2 in which RA2 is a 3 to 1 0-membered cycloalkyi group or a lower alkyl group, -OCOOR^ in which 
R^^ is a 3 to 10-membered cycloalkyi group or a lower alkyl group, -ORA^ in which RA* is a hydrogen 
atom, a 3 to 10-membered cycloalkyi group or a lower alkyl group, -CONRAsrab in- which R^s and RA6 
are independently a hydrogen atom or a lower alkyl group, or -NRAsras fo^ms a cyclic amino group, a 3 
to 10-membered cycloalkyi group, a 6 to 10-membered aryl group, a 3 to 10-membered heterocycloalkyl 
group and a 5 to 1 0-membered aromatic heterocyclic group; 

wherein R^ and R^ independently represent a hydrogen atom or a lower alkyl group which may have a 
substituent selected from the following group (ii), or -NR^RC fomfis acyclic amino group; 
(il) -COORB^ in which R^i is a hydrogen atom, a 3 to 1 0-membered cycloalkyi group or a lower alkyl group, 
-CONRB2RC2 In vi^hich RB2 and R^ are independently a hydrogen atom or a lower alkyl group, or -NRB2RC2 
foms a cyclic amino group, a 3 to 10-membered cycloalkyi group, a 6 to 10-membered aryl group, a 3 to 
10-membered heterocycloalkyl group and a 5 to 10-membered aromatic heterocyclic group; 

T represents an oxygen atom, a sulfur atom or a sulfonyl group; or TR^ represents -S02NRS3rC3 which 
R33 and RC3 are independently a hydrogen atom or a lower alkyl group; 

R2 represents a di(lower alkyl)amlno group, a lower alkyl group, a 3 to 1 0-membered cycloalkyi group, a 6 to 
10-membered aryl group which may have one to three substituents selected from the following group (B), a 
3 to 10-membered heterocycloalkyl group which may have an oxo group, or a 5 to 10-membered aromatic 
heterocyclic group which may have a substituent selected from the following group (C); 

(B) an 0X0 group, a lower alkyl group, a halo(lower alkyl) group, -Y-R^, a halogen atom, a nitro group, an 
amino group, -COOR^, a carbamoyl group, a sulf amoyi group, a lower alkylsulfonyl group, a mono(lower alkyl) 
sulfamoyi group which may have -COORF, and a iower alkylsulfonylamino-substituted (lower alkyl) group; 
wherein Y represents an oxygen atom or a sulfur atom; 

R° represents a hydrogen atom, a halo(lower alkyl) group or a lower alkyl group which may have -COORDS 
in which R^^ is a hydrogen atom, a 3 to 10-membered cycloalkyi group or a lower alkyl group; 
R^ represents a hydrogen atom, a 3 to 1 0-membered cycloalkyi group or a lower alkyl group; 
Rp represents a hydrogen atom, a 3 to 1 0-membered cycloalkyi group or a lower alkyl group; 

(C) a lower alkyl group, an amino group and -COOR^; 

wherein R^ represents a hydrogen atom, a 3 to 10-membered cycloalkyi group or a lower alkyl group; 

Q represents a hydrogen atom or a lower alkyl group which may have a substituent selected from the following 

group (D); 

(0) -OR" , -COORi, -CONRJrk, a 6 to 10-membered aryl group which may have one to three substituents 
selected from the following group (iii), and a 5 to 10-membered aromatic heterocyclic group which may have 
one to three substituents selected from the following group (iv); 

wherein R" represents a hydrogen atom or a lower alkyl group which may have -OR^^^ in which R"^ is a 

hydrogen atom or a lower alkyl group; 

R' independently has the same meaning as R^; 

RJ and RK independently represent a hydrogen atom, a 6 to 10-membered aryl group which may have a 
carbamoyl group, a 5 to 10-membered aromatic heterocyclic group which may have a substituent selected 
from the following group (v), or a lower alkyl group which may have a substituent selected from the following 
group (vi), or -NRJRK forms a cycle amino group which may have a substituent selected from the following 

group (vii); 

(v) a halogen atom, a lower alkyl group, a carbamoyl group and -COORJ^ in which R^^ is a hydrogen atom 
or a lower alkyl group; 

(vi) -0RJ2 in which RJ2 is a hydrogen atom or a lower alkyl group, or a 5 to 1 0-membered aromatic hete- 
rocyclic group; 

(vii) a hydroxy group, a lower alkyl group, a hydroxy(lower alkyl) group, a carbamoyl group, a di(lower 
alkyl)amino group, a lower acyl group or -COOR-^^ y^^ich rJ3 js a hydrogen atom or a lower alkyl group; 
(iii) a halogen atom, a nitro group, a lower alkyl group. -ORL in whteh RL is a hydrogen atom or a lower 
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alkyi group, and -COOR" in which is a hydrogen atom or a lower alkyi group; and 
(iv) a halogen atom, an oxo group, a lower alkyi group and a phenyl group; 

or a salt thereof « 
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